FOREST ADMINISTRATION UNDER LORD DUFFERIN. 


Tne four years of the departing Viceroy’s reign have been four 
eventful years for forest administration in the Empire. In the first 
pluco, the Forest Department was transferred three years ago from 
the Home Secretariat of the Government of India to the then re- 
cently resuscitated one of Revenue and Agriculture. This transfer 
was made on tho ground, amongst others, that the interests of ag- 
riculture are closely connected with, and in many respects even 
dependent on, forest conservation. In the second place, the area 
of permanent forest estates has increased very considerably, espe- 
cially in the Madras and Bombay Prosidencies, and the annexation 
of Upper Burma has added to the possessions of the Crown what 
is probably the most valuable forest property in the world, and cer- ” 
tainly in the Hastern Hemisphere. In the third place, numerous 
working plans have been prepared and put into operation, and the 
entire business of organising the working and treatment of our 
forests in accordance with the laws of forest growth and political 
economy has, after a long period of uncertain groping and disous- 
sion, been placed on a stable scientific basis. In the fourth place, 
the recommendations of the Publie Service Commission have re- 
sulted in a project for the entire reorganization of the Department. 

Tt will be interesting to pass in rapid review the character and ref 
sults of forest administration during those four years. 

In the first place, as regards the constitution of the State forest 
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property on a permanent legal basis by means of settlement and de- 
marcation, tho policy has continued to be strenuously maintained of 
creating forest estates, in which the rights of the State and of pri- 
vato individuals and communities have been definitely separated, 
and those of the latter either bought out or commuted, 

It is a truism to say that, without such policy, the necessary 
permanency cannot be secured for the conservation and manage- 
ment of the great mngs of our State forests, the maintenance of 
which is so absolutely indispensable for the welfare and safoty of 
the country, and that the gradual, but certain extinction of the ex- 
isting rights of tho State in those forosts must irrevocably ensue 
from an indofinite increase of adverse claims. 

The area of reserved forests has increased from 48,765 square 
miles in 1884 to 52,223 at the close of this year, or at the rate of 
about 800 square miles a year. This may be considered fairly 
satisfactory progress; but very much still remains to be done in 
Madras, Bombay, Bengal, the Punjab, and, of course, in Burma. 
Tho Madras and Bombay Governments are doing all they can to 
push on forest settlements, and the Burma Administration has per- 
foree to pause until the country has settled down and the general 
oxploration, already vigorously bogun, of its vast forests, has been 
completed. In Bengal, and ospecially in the Punjab, the native in- 
ertia of the local authorities has still to be overcome. 

In order to facilitate, in the first instance, the constitution of 
public forest estates, and, thereafter, to secure their continuous 
protection and consorvative management, the Indian Forest Act 
has been extended to Coorg, and the Madras Act to the Scheduled 
Taluks in the Godavari District of that Prosidency; while special 
forest laws have been enacted for Berar, Baluchistan and Upper 
Burma. 

Experience of the practical working during tho past ten years of 
the older existing forest laws has brought to light some defects 
therein, which it has now been decided to remove. Accordingly, 
the bill of a new forest law, amending the Indian Forest Act of 
1878, has been prepared. It embodies all the improvements intro- 
duced into the later Acts, and also many others that have suggested 
thomselves in the carrying out of the present enactments. These 
various improvements will, it is hoped, enable the Government to 
adopt a single forest law for the whole of the Empire, and even to 
glispense with the Waste Land Act. The Bill aims at facilitating 
the primary settlement of Stato lands, and provides, in a chapter 
by itself, for the adoption of special measures, such as the commu- 
tation of rights, &e., if any portion of those lands is required for a 
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special purpose. It also proposes to confer ort Local Governments 
the power of alienating permanent forest estates under certain cir- 
cumstances, and does away with the half-hearted policy of creating 
protected forests. 

As rogards private forests, their caso has been made the subject 
of a separate Bill, which contains provisions similar to those consi- 
dered necessary fur State forest property, It also proposes to em- 
power the State to interfere in the management of these private 
lands, if such interference is demanded for the public weal or 
safety. 

Under the head of forest organisation the work accomplished 
has been very satisfactory. 

‘The first stop to organisation is an accurate geodetic survey. 
The rapidity of progress in this branch of work has been more 
than doubled by the co-operation of the Imperial Survey Depart~ 
ment, which executed surveys in Burma, the Central Provinces, 
Bengal and the Punjab. The Forest Survey parties operated in 
Berar, Chhota Nagpur and the North-Western Provinces, and also 
in tho Punjab. The maps produced by the Forest Survey Branch 
created a favourable impression at the Edinburgh Forestry Ex- 
hibition, and were appreciated by high forest authorities on the 
continent of Europe. Until recently the cost of the Forest Survey 
Branch was a charge on the Imperial revenues, and the expansion 
of its operations was limited by a more or less fixed budget. This 
restriction has now been removed by making the Provincial re- 
venues share a just proportion of the burden. ‘ 

Most of the forests of the North-Western Provinces have now 
been placed under the operation of regular working plans ; and a 
great deal of progress hag been attained in this respect in tho 
Punjab and Lower Burma, while a beginning has been made in 
Bengal, Oudh, Berar and Coorg. Further progress has, however, 
been checked through weakness of establishments, which has every- 
where paralysed action. 

It is interesting to note that the working plans hitherto pré- 
pared and brought into foree show that in nearly every case the 
forests to which they apply were previously worked below their 
real capabilities. Apart, therefore, from the certainty and stability 
which working plans give to forest management, and the rapid 
improvement of the stock they bring about, their introduction has 
resulted in a considerable addition to revenue, and in an increased 
supply of cheap timber and fuel to the neighbouring populations, 
This proves the mistuken policy, even if the exigencies of empire 
on the North-West and North-East frontiers and in Burma require 
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a tight hand to bo kept on the purso strings of the State, of starv- 
ing the forest establishments to such an extent as to prevent most 
of the provinces from cither establishing or continuously main- 
taining a working plans staff. 

Tn respect of forest police and protection, the Department must 
be congratulated on the continued high percentage of convictions 
obtained in the cases prosecuted in a court of law, a circumstanco 
which shows that the forest laws are enforced with great con- 
sidoration for the peopl. The efficiency of protection as well aa 
the law-abiding character of the people is proved by the fact that 
the total number of cases, including trivial offences, has amounted. 
each yoar to even less than one for every four square miles of 
reserved forests, which as yet constitute but a small proportion 
of the aggregate area under the management of the Department. 

The area under protection from fire has inereased very consider- 
ably, and the average area actually saved each year has risen, 
during tho period of four years, from 15,570 to 18,691 square 
miles. It mast be explained that theso figures include only such 
areas as aro protected by means of fire-traces and a special ostab- 
lishment of guards, ze., by the special efforts of the Department, 
for a very large aggregate area escapes conflagration owing to the 
more or less evergreen nature of the growth and tho moist cha- 
racter of the soil and climate. 

Large areas have also been withdrawn from abusive, wastefal 
nomadic grazing, a practice that was no doubt perfectly rational 
and inevitable in Patriarchal times, but in these days is inexeusable 
except in thinly populated districts, unfit for agricultural purposes. 

The exploitation on scientific principles of the State forests has 
made a considerable step in advance under the impulse given to it 
by working plans. Indeed, in many of the working plans that 
have come into operation during the past four years, the habits and 
requirements of the principal species with regard to light and 
shade, shelter and oxposure, drought and moisture, &., and their 
reproduction and rate of growth under different conditions, have 
boon carefully studied and kept in viow. Every Annual Progress 
Report is required to record the principal cultural phenomena 
observed during the year, and the General Review of Forest Ad- 
ministration, written by the Inspector General, is expected to collate 
and arrange them so as to bring them to a common focus, In 
collecting all this information, it has not been forgotten that tho 
causes of the present condition of our forests must toa great extent 
bo sought for in their past history, and that since we have under 
taken their management only a fow years ago, the circumstances 
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affecting and regulating their growth havo been very largely 
changed. The results of those modified circumstances are only 
just boginning to show themselves, or to be correctly appreciated ; 
bnt thay have already taught us that conclusions drawn from ob- 
servations made in our forests as they are, will not necessarily be 
applicable to the same forests when the constantly adverse condi- 
tions under which they have sprung and grown up have beon re- 
moved, and they have been carefully protected and properly treated 
during a long series of years. Moreover, many extremely intor- 
esting facts havo already come to light, such as, for instance, the 
gradual spontaneous appoarance under fire-conservancy of a coms 
plete growth of Macaranga denticulata in the midst of the dense 
tall grass of tho savannahs in Northern Bengal, the doubling, in 
somo cases, of the current annual increment as the result of pro~ 
tection, co, 

A new fillip has been given by certain statistics reported 
from the Central Provinces, to the observations carried on with 
the object of ascertaining tho influence of forest conservancy on 
rainfall, temperature, humidity, floods, drought and the level and 
abundance of water in springs; but some time must still elapse 
before any trustworthy conclusions of a final character can be drawn. 

Artificial reproduction, which, howover, necessarily plays a com 
paratively unimportant part in Indian forestry, has not been neg- 
lected. Besides other work, large additions have continued to be 
made to the teak taungya plantations in Burma, while the planting 
of mabogany under the tewk in the great Nilambur plantations has 
made satisfactory progress, 

The quantity of produce exported from the forests has increased 
vory considerably. This is due to the opening out of now forest 
tracts, but is also, to a great oxtent, the result of improved means 
of transport. In this lailer connection it is interesting to note 
that Lord Dufferin has urged the advisability of employing move- 

" ablo tramways, which would be ayailable in time of war or famine. 
The realisation of this project is only awaiting a further extension 
of the general railway system and its nearer approach to some of 
the more important forest areas, Tho increaso in the exports of 
forest produco is also a consequence of the growing prosperity of ° 
the country, which is clearly indicated by tho use, in many locali- 
ties, of sawn scanilings in place of the rough unwrought poles that 
were formerly put into buildings. J 

The record of yield is as yet too incomplete to permit of the 
compilation of trustworthy figures to prove that the exports of pro- 
duce from the State forests has largely increased ; but the financial 
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results establish the fact conclusively enough. The gross revenues 
derived from the State forests averaged 67 lakhs in the period from 
1876-77 to 1879-80, 94 lakhs during the Viceroyalty of Lord 
Ripon, and 116 lakhs during that of Lord Dufferin. Although 
Uppor Burma was annexed two years ago, the lust-mentioned figures 
practically inclnde no income from that region, as the revenues 
from its forests have been absorbed, until quite recently, in the 
liquidation of debts resting on them on account of advances made by 
lessees to the government of King Theebaw. The settlement of 
these debts, and tho correct interpretation of the loosely worded 
leases, was a work which required the most delicate handling and 
an unerring judgment, as the lessees were in most cases corpora- 
tions or syndicates possessed of unlimited resources and advised 
by the cleverest lawyers in India. The great influence of the 
“Times” was also brought ta bear against the Government of India, 
The advances have been paid off, and the leases have now at last 
been placed on a sound and equitable basis, acceptable to all the 
parties concorned. This satisfactory exit out of a difficulty, which 
atone time threatened to become an inpasse, has been the work 
of Mr. Ribbentrop, who has received the special thanks of Lord 
Dufferin for it, The forests of Upper Burma may now be expect- 
ed to yield a very considerable and rapidly increasing revenue, 
and this with the greater cortainty that all forests in the feudatory 
Shan States havo, in accordance with precedent furnished by for- 
mer Sovereigns of Burma, been declared Crown property, 

No great changes have taken place in the organization of the 
controlling staif in the older Provinces, if we except the addition 
of three officers to the Assam list and two to that of Bombay ; 
but a new staff, comprising 21 officers, inclusive of two Conserva- 
tors, was sanctioned for Upper Burma. ~ 

The woakness of the Forest Staff, rolative to the work to be done 
by it, did not fail from the very beginning to attract Lord Daf- 
ferin’s attention, and it has strack the India Office also, which has 
forwarded, for the consideration of the Government of India, pro~ 
posals from Sir Dietrich Brandis on the subject. A reorganization 
scheme, based to some extent on tha recommendations of the Public 
Service Commission, is under consideration, This, while resery- 
ing tho most important appointments in the Department for officers 
trained in Europo, opons outa sufficiently wide field for the omploy- 

~ ment of Hor Majosty’s subjocts in India; and offers facilities for ob- 
taining an advanced forest educution within the countty itself, Tho 
organization of a Forest class at Cooper’s Hill College, which was 
tentatively started in 1885, and has since beon permanently estab- 
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lished, is, probably, the most important event in the history of 
Indian forest administration, and one the effect of which will be 
felt not only in India and its dependencies, but in the mother 
country itself, and in the various colonies as well. 

In India itself'a very tmportant improvement was introduced 
in the system of instruction ab the Dehra Diin School in 1885. 
The course originally consisted of only two terms held in two 
successive years from Ist July to 81st October, the interval of 
eight months being spent by the students in various divisions, 
where they either learnt a little administration, or were omployod 
in counting trees in enumeration surveys. Now that interval, and 
also the five months succeeding tho second Rainy Season term, are 
passed in camp with tho Doputy Director of the School and other 
Instructors, who carry on a course of combined indoor and ont- 
door work, thus making the teaching as practical as possible. 


8 THE SHIKAR DIFFICULTY SOLVED. 


lished, is, probably, the most important evont in the history of 
Tndian forest administration, and one the offect of which will be 
felt not only in India and its dependoneies, but in the mother 
country itself, and in the various colonies as well. 

In India itself a very important improvement was introduced 
in the system of instruction at the Dehra Diin School in 1885. 
The course originally consisted of only two terms held in two 
successive years from Ist July to 31st October, the interval of 
eight months being spent by the students in various divisions, 
whore they either learnt a little administration, or wore employed 
in counting treea in enumeration surveys. Now that interval, and 
also tho five months succeeding the second Rainy Season term, are 
passed in camp with tho Deputy Director of the School and other 
Instructors, who carry on a course of combined indoor and out- 
door work, thus making tho toaching as practical as possible. 


THE SHIKAR DIFFICULTY SOLVED. 


Tue question of regulating hunting in the reserved forests is 
one that has driven many Forest officers well-nigh distraught, and 
various schemes have been submitted which have never emerged 
from the region of discussion and consideration. Mr. Mackenzie 
has, however, grappled with this, as with all other administrative 
problems, with his characteristic vigour and thoroughness, and the 
result of his labours is seon today in Central Provinces Notifica- 
tion No. 6925, which we roprint in eatenso in our oxtracts from 
the Official Gazettes. 

The Notification is of course published under the authority of 
Section 25 (i) of the Indian Forest Act. Briofly summarised, it 
prohibits the poisoning ‘of water for any purpose whatever, and 
permits shoogng only under a license obtained from the Deputy 
Commissioner or a Forest officer duly empowered in this behalf, 
the fee for the license being ono rupeo por diem for each sports- 
man or shikari follower, and eight annas per diem for each elephant 
or camel entering the reserved forest. When tho license author- 
ises a camp to bo formed within the limits of the reserved forest, 
the licenses must also defray the pay and allowances of a Forest 
Subordinate deputed to attend his camp. The officer granting the 
license, or the Conservator of Forests, may cancel it at any time, 
and tho occurrence of a tiro in the forest in question renders ipso 
focto the license invalid, The license to hant will not obviously in- 
terfere with the preservation of game, for which the observance of 
a close season has been ordered by the Chief Commissioner. 
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Woe have in the above a most comprehensive game law, and all 
foresters and true sportsmon will watch its operation with interest. 
‘We would earnestly commend it to tho attention of all other Local 
Governments, and especially to that of our rulers in these Provirices, 
where deer are rapidly disappearing from districts that were not 
many years ago a paradise for sportsmen. The financial bearing 
of such a law should not either be lost out of sight in these days, 
when the Supreme Government is brought to such a pass as to 
contemplate revising the five-year Provincial Contracts several 
years before they have lapsed. 


VEGETABLE ROOT-PARASITES.* 


(Translated from the “Allgomeine Forst und Jagd Zeitung” 
for April 1888). 


Wuen, several decades ago, Justus von Liebig showed that the 
nutrition of plants depends to a very great extent on the elements 
of plant-food present in the soil, and that an unscientific system of 
cropping, whether in the case of forest, field or garden, must result 
in the exhaustion from tho soil of one or other of these elements, 
and the consequent enfeebled growth of the crops, people went a 
step further, and without any exact experiments to warrant them, 
rushed to the conclusion that acute diseased conditions observed in 
cultivated plants, as far as they had not been brought about by 
extraneous causes, were duo to the absence of this or that element 
of plunt-food in the soil, von Liebig himself was inclined in the 
direction of this theory, but it was more the work of his successors 
in tho province of agricultural chemistry, who, in some measure, 
still maintain it with remarkable pertinacity. 

The fact that acute diseased conditions ocenr over and over 
again in rich as well as in poor soils, did not trouble those people. 
Thoy saw in this fact only a reason to make another leap, and 
assume that not only lack of one or other of those substances, but 
also a superabundanco of it, was productive of disease. 

One need not wonder that, in spite of the slight support this 


* Indian foresters will read with interest this masterly restimé, from tho pen of 
the illustrious inventor of Forest Mycology, Dr. Rob, Hartig of Munich, of what 
in known regarding the mode of life and working of root-parasites, 
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assumption received from science, it was very generally accepted, 
as probable by tho scientifically educated layman. The mare difti~ 
cuit it is for the layman to grasp tho results of sciontific enquiry, 
the more tenaciously does he cling to them once they have been 
grasped by him, even when the progress of science has long age 
proved their untenability. 

If I bring together in this articlo the more important facts 
known regarding root-parasites, it must not be supposed that rT 
believe them to be the sole causes of acute disoases in roots. Ra- 
ther is it certain changes occurring in the soil, that by physical or | 
chomical action occasion the death of the planta. 

Let us suppose that in a soil, in which plants have hitherto 
boon thriving, diseased conditions suddenly manifest themselves, 
It is evident that this cannot bo due either to lack of plant-food or 
to the presence of some deleterious substance which was not thera 
previously. Diseased conditions can result only from changes 
that have occurred in the soil. I will here indicate some of these 
changes. 

Wo all know that plants take in through every portion of their 
surface, inclusive of the roots, the oxygen they require for the 
process of metasthosis, just as all animals and plants inspire oxy- 
gen and expire carbonic acid. Hence, if from some obstacle or 
other arising, oxygen is unablo to reach the roots, the plants die 
asphyxiated. All diseased conditions resulting thus [have desigated 
root-rot (Wurzelfaule) in the strict sense of the term, in opposition 
to those processes of decay which are induced by other causes. 

In our forests this disease makes its appearance in a form thatis 
at onco fatal in crops of Scots’ pine, particularly towards the 30th 
year, when, owing to the formation of a thick covering over tha 
ground and of a dense leaf-canopy, the circulation of air in tha 
deeper layers of the soil is impeded, and under certain conditions 
the roots die from want of sufficient aération. This is, for instance, 
often the case in old abandoned wheat fields, where what may be 
called the floor is rendered compact in consequence of the washing 
away of the upper layers of the soil.* The same thing happons on 


* Dr. Warth explaine this phenomenon as follows :—At certain depth below 
the surface in old abandoned fields, a layer of soil is encountered which is hertor 
or at least moro compact than what is above or below it. This layer is permeat~ 
ed with caloium carbonate, magnesium carbonate, or ferric hydrate, which ia 
déposited between its component particles, and is thereby rendered harder and 
also probably heavier than the rest of the soil, The carbonates and iron in quet- 
tion are derived from the layers of the soil above—[Hp.] 
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moist heavy loams and in very fine sandy soils, I fool cortain that 
in clover fields also the top soil may decane hardened to such an 
extent as to prevent sufficient air fram reaching the roots, and to 
enuso the crop to fail. To the samo cause must also be ascribed the 
death of pot plants kopt inside rooms, when they are over-watered, 
and even when the tray or saucer on which they rest is allowed to 
remain full of water, And if the pot is a glazed one, the roots he+ 
come asphyxiated, since water fills up all the interstices in the soil 
and there is no room left for air to enter. 

It very seldom happens that an effective plant poison is found 
spread over any appreciable oxtent of soil, In the immediate 
vicinity of factories sulphuric acid may taint the soil, or in towns 
lighting gas may find its way ont of defective piping. 

More often we find in the soil, on a more or less large scale, 
substances in solution, which aro not themselves poisons for plants, 
but which, if present in sufficient abundance, have the effect of 
drying up the yoots by preventing water from entering them by 
endosmotic action. Soa water, for instance, bas destroyed large 
areas of forest on the Baltic coast, from the water that came 
over tho dunes in the spring tides being unable to find an exit and 
sinking inte tho soil. 

By means of a series of experiments, I have now established that 
solutions containing from 2 to 3 per cent. of common salt cause 
woody and herbaceous plants watered with them to dry up. Tho 
absorption of water by the roots is an endosmotic process 5 the 
cali-sap of the root cells is thickened with various matters in solu- 
tion, and houce takes up greadily the less dense water in the soil. 
Now if tho water round the roats, by dissolring any substance, be- 
comes denser than the cell-sap, the endosmotic action iy reversed, 
and water from the roots passes into the soil. The roots thus dry 
up and the plant dies. Tho same result is observed to follow if 
plants are treated with a too easily soluble manure, such as urine, 
ealls, &e, 

Ubave now, I believe, made it clear that I do not in any way 
tako tho one-sided view of ragarding ali and every diseased condi- 
tion of the roots as the result of the attacks of parasites, because it 
has fallen to my lot to discover and describe a whole seriea of root 
parasites, 

‘These parasites, az far ag they aro known, divide themselves into 
four well-defined groups. 5 

L, Tho Grst group comprises the flowering parasites, These, 
for the most part of conspicuous size, have for a long time been re- 
cognised as true parasites, since it was onsy, by digging them out, 
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to assure oneself of their connection with the roots of the host, 
Woe can at once call to mind a considerable number of very well- 
known flowering plants, which, instead of elaborating their own 
nourishment from inorganic materials, save themselves that labour 
by leading a parasitic life, i.¢., by attaching themselves by means 
of their roots to the roots of other plants, and drawing therefrom 
ready-made organic constructive materials, There aro many plants 
which behave thus, in, I may say, a secret and occasional man- 
nor, that is to say, they, like other phanerogams, possess green 
leaves and even elaborate sap from crude inorganic materials, but , 
nevertheless attach themselves by means of some of thuir roots 
to the roots of other plants, from which they then suck out nour- 
ishment. Such plants are Euphrasia, Pedicularis, Rhinanthus, 
Melampyrum. 

It is very probable that this form of parasitism was originally 
exercised by all flowering parasites, even those which possess no 
chlorophyll, and that as the plants got accustomed to this comfort~ 
able mode of obtaining food, they gave up to the same extent the 
more laborious one of elaborating it themselves by means of as+ 
similation, The chlorophyll thus gradually became unnecessary, 
and it ceased to be produced. Tho leaves were reduced in size, and 
thus wore produced those well-known parasites, remarkable for 
thoir gréon colour, of the genera Orobanehe, Lathrea, Monotropa, 
&e, That these parasites may, under circumstances, become pretty 
troublesome has been specially noticed by me in tobacco fields in 
th Palatinate, and particularly in the Rhino country, whero some- 
times most of the tobacco plants are found surrounded with numer- 
ous yellowish-brown inflorescences of Orobanche ramosa, 

IL. A second group of root-parasites comprises all those fungi, 
which, spreading in the soil, produce the forms of disease in cul- 
tivated plants, known formerly under the general designation of 
root-cancer, and ending in the death of the attacked plants, People 
wore completely in the dark as to the cause of the disease ; all 
that they knew was that, whether in forest, vineyard or garden, 
disease appeared at ono point, and went on spreading outwards in 
every direction, producing a complete failure or blank at that spot. 

A study of thess diseased conditions has revealed to me a host 
of mosé interesting parasites, ali of which have this one thing in 
common, that tho vegetating portion of the fungus, the mycelium, 
grows away out of the diseased roots, and in one form or another, 
“generally in that of strings of characteristic appearance, spreads 
itself through the soil, attacking and killing tho plants that come in 
its way. Thus each plant attacked bocomes a new centre of diseago. 


e 
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It is now 15 years ago that I first roeognised the Agaricus mele 
leus a3 one of these parasites that had a very wide spread.* The 
strings of the mycelia of this pavasite are well known, and have 
eon called Rhizomorpha fragilis. They resemble root-bairs, are 
branched, generally round and blackish-brown. They aro mot 
with nearly everywhere on old woodwork, such as water-pipes, 
piors of bridges, mine props, &e., and on old stools. When the 
mycelium spreads throughout the masa of the timber and destroys 
it, it becomes phosphorescent, often emitting so bright a light that, 
with the help of small piece of the wood, one may read print in 
adark night. When the growing tip of one of tho strings in the 
soil comes in contact with the root of a sound conifer, or of a 
cherry, plum, &., it bores its way into &, and aprands fan-fashion 
throughout the substance of the inner bark, and in this manner 
gradually kills tho largest und oldest troes. Sproading from tree 
to tree, the fungus produces large blanks. From the bark of the 
host, or directly from the naked string running through the soil, 
develop the large organs of fructification. It is hardly necessary 
for me here to say more regarding the resulis of my researches, and 
so 1 will merely state that it is in my opinion imperative to remove 
evory attacked tree by the roots and destroy it; otherwise in densa 
erops the neighbouring trees likewise are bound to die in a few 
years. 

There is in conifor forests another parasite that has a still wider 
spread, and is more destractive than the one just described, and 
which [ have named Trametes radiciperda.t It is the principal 
cause of the formation of blanks in old crops of spruce and of 
Scots’ pine, It is harmful chiefly because, before it kills its victim, 
it produces the worst form of red rot in the most useful portion of 
tho trunk, Should a spore still possossed of the germinative facul- 
ty fall on the root of a conifer, the wall of the spore}throws out a 
process which works its way into the bark, and the mycelium then 
extonds itself into the innermost ring of wood as well as all through 
the bark. _ The mycelium thence ramifies and spreada rapidly up- 
warda into the trunk, producing red rot and dostraying the wood. 
Before death occurs, the rot often extends from 30 to 70 feet up 
tho tree. At the same time the mycelium spreads, though much 
more slowly, into the tissues of the bark of the root attacked, killing 
it and ultimately reaching the stool, whence it descends and invades 


* “ Wichtigo Krankheiten der Waldbiume.” Berlin, 1874, 
+“ Die Zorsetzungeoracheinung dea Holzou.” Berlin, 1878. 
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all the remaining roots and soon kills them. It also grows out into 
the interstices between the scales of the bark, and forms cream- 
coloured mushroom-shaped masses, which, when the root is not 
covered with soil, develop into snow-white fructifications. Where 
a mouse gallery or rabbit burrow, or the kennel of a fox or badger 
uncovers a disoased root, there these fructifications occur in great 
numbers. It is thus easy to understand how spores produced un- 
derground are disseminated far and wide, obviously carried away 
adhering to the fur of those animals. But the mycelium in the 
bark also causes the disease to spread from tree to tree. In a cano- 
pid forest the roots of neighbouring stems have of course numer 
ous points of contact, and where a diseased root touches the root 
of e healthy treo, the mycélium spreads into and inyades this Inttor, 
1b is therefore clear that the most effective measure to take against 
the spread of the fungus would be to pluck out by the roots or 
grub up all attacked trees. But since such an operation is very 
costly, and at any rate can hardly over be carried out in a complete 
manner, a simpler and more practical method would be to dig a deop 
trench round the area containing tho attacked trees. The work 
must be done with the greatest care, if it is to be effective. But 
the best mothod of checking tho spread of this, as well as every 
other infectious diseuse, is to grow and maintain mixed forests, 
Since broad-leaved trees are not subject to the attacks of these par- 
asites, it follows that, even when a single treo has been attacked 
and killed, the extension of the disease underground can take place 
only with difficulty, the surrounding broad-leaved trees interpos- 
ing an insurmountable obstacle to its spread. 

A third root parasite that devastates conifer forests is Polyporus 
vaporarius* It sends out strings of mycelia resembling those of 
Merulius laerymans, and by their means spreads from tree to tree. 
Wood infected with this parasite often presents appearances uf 
decay, which it is difficult to distinguish from those produced by 
tho Merulius. 

Even broad-leaved trees are subject to destructive Toot-parasites, 
which produce less or more large gaps in standing crops. Thus 
in the Rhine country, and especially in the Palatinate, I have ob- 
served a disease in oak sowings caused by a fungus which I have 
named Rosellinia quereina.t In sowings one or two years old, 
soedlings over larger or smaller areas die off, and one finds on the 


‘¥ Zersotzungserscheinungen des Holzes.” Berlin, 1878, 


+ Unterwuchungen aus dem forstbotaniachon Institut in Miinchen,” Bd, 
Berlin, 1480, 
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roots, a mycelium consisting of fine strings, which are at firet 
white and become later on brown, The manner in which the roots 
of the onk seedlings are attacked is oxtremely interesting. Tho 
tap-root is everywhere enclosed in an impenetrable carky envelope, 
except at its tip, and at tho points whence tho fine root-fibros, 
which are also free of the corky growth, start out from its interior. 
The fine rootlets first die, and over their point of insertion the 
fungus forms a fleshy tubercle, which sends forth into the bark of 
the root numercvs processes. Now for the first time from the 
pointed posterior onds of these tuboreles develop inwards the thread~ 
like mycelium that kills tho roots. The fungus grows only in 
moist warm weather. With the coming on of dry or cold weather 
its development comes to a stand-still, and now the attacked plant 
has a chance of being delivered from itsenemy, For if the fangus 
has merely pushed in its little conical tubercle into the bark with- 
out having developed its fatal mycelium in this latter, the oak 
seedling forms round the spot whore it has heen attacked an in- 
tercepting layer of cork, which the fungus is powerless to pene 
trate. The tubercles can nevertheless still develop outwards in 
moist warm weather, throwing out new mycelia, which, rmning 
through the soil, may ntiack and Kill the surrounding plants, 
On the mycelium form black globular fructifications of the size of 
a pin’s head, and full of countless spores. 

T havo had an opportunity of studying on entirely similar disease 
in the vine. It is called Pourriture, Pourridie de la vigne, Blane 
des racines in France, and Mal bianco in Italy, and has been known 
during the last 10 years or so in Switzerland and Austria ag 
Weinetockfiule (vine disense).* It has devastated large areas in 
Gascony, and in the departments of the Meurthe and Mosolle and of 
tho Hante Marne. In the latter department nearly 4,000 acres of 
vineyards had been wrecked in 1881. In Germany it has made its 
appearance at several points in the south of Baden. In its out- 
ward symptoms it resembles the phylloxera blight, and it is certain 
that it has very often been mistaken for that disease. If a closo 
search did not reveal the actual presence of the Phylloxera near 
the roots, it was assumed that tho insect had left the vineyard. 
When 1 first, heard of this diseaso, it was supposed that it was due 
to the Agarieus melleus, which had already been described by me. 
As I was sceptical on thia point, cuttings from diseased plants were 
sent to mo, and I discovered on them not the Agaricus melleus, but 
an entirely new parasite, which I have named Dematophora necatriz, 


*“ Untersughungen aus dem forsthotanischen Institut,” Bd, III. Berlin, 1883, 
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T have succeeded in killing, by infection with this parasite, not 
only healthy vines, but also kidney beans, potatos, &. 

The parasite extends itself in tho soil very far by means of fine 
thread-like mycelia, which manifested, in my cultivations of it, a 
vigour, such as I had up to then observed only in tho case of the 
Merulius laerymans, Large, brilliant white masses of mycolia de« 
velop themselves in moist places, even outside the soil, and spread 
themselves over every object with which they come into contact, 
Thus in vineyards not the vines alone, but also the props, become 
evergrown with the fungus. 

Asa rulean attacked vine may bo recognised in the first year 
by its displaying a very abundant fruitfulness, in the second year 
by its producing only short shoots, when on the approach of autumn 
it dics. If an attaoked plant is pulled up out of the soil, tho roots, 
especially the deeper ones, will be found for the most part rotten, 
and the stem will bo soen to be covered with white, often stringy, 
masses of the fangus. If we examine the bark more closely, we 
shall notice, in their most characteristic form, round or flattened, 
frequently branched filaments, the so-termed rhizomorphs, which, 
however, in their internal structure differ completely from the 
rhizomorphs of the Agaricus mellews. From these rhizomorphs 
starts the thread-like mycelium, which not only kills the bark, but 
also pushes into and destroys the wood, this latter assuming a 
blackish-brown colour, The dostruction of the wood is due to the 
exhaustion of the cellulose, «o that only gum, coniferin, &e., are left. 
‘The gum forms itself into drops, and it is this circumstance that, 
Jed an Italian scientist into the error of designating the disease aa 
Gummosis, The branches of the rhizomorph that form on the 
ontside of the roots either push on directly into the soil, where they 
often ramify in every direction, or they resolve themselves into 
single threads, or they form on the surface of tho root little tubor- 
cles (sclerotics), which are superficially black, and which sometimes 
porsist thus, sometimes develop into the spore-cases of the fungus. 
Theso spore-casos have the appearance of fine bristles composed. 
of a number of interwoven hyphe, which, separating into little 
tufts at their oxtremities, bear the fructifications, But such spor 
cases also develop on the thin thread-like mycelia, which, in wet 
weather, grow on planks and appear on the surfaco of the soil, 
The parasite hecomes active only in moist warm scasons, and its 
growth is arrested by dry or cold weather. I have ossayed, by 
pulling up the affected vines by the roots, by isolating the infected 
spots by meuns of trenches, and by starving tho fungus for a series 
of years, to complotely destroy it, But as these measures, tho 
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efficaciousness of which has still to be proved (and I am not ina 
position to do so), must always be costly and wearisome, we might 
try whether wo cannot attain the same ond by merely creosoting 
the props used. 

Besides the root-parasites just described, which kill the plants 
attacked, there ure of course many others that have hitherto oither 
not been studied at all, or only insufficiently studied. I will call 
to mind the lacerne and saffron blight, of which only the myco- 
Hum, called Rhizoctonia violacea, has yet been observed. The con- 
nection which Fuckel has endeavoured to establish between this 
mycelium and the fungus called by him Byssothecium cireinans, is 
absolately without any foundation. 

ILI. 1 will now pass on to the third group of root-parnsites, 
which differ essontially from thoso of the second group in their 
mode of life, in that they attack the roots of large plaxits alone, 
killing only a portion of those roots, but doing practically no ap- 
preciable harm to the whole plant. It is to this group that the 
‘varions truffles and their allies belong. Professor Rees of Erlangen 
was the first to establish the fact that the so-called stag-trufties of 
the genus Elaphomyces live parasitically on the roots of the Soots” 
pine.” Later on Frank showed, for the true trufites of the genus 
Tuber, that thoy live on tho roots of the onk and beech. 

Lhave no doubt but that a large number of subterranean fungi 
Jead a mode of life similar to those just referred to. This mode of 
existence is entirely peculiar to theso fungi. The mycelium is 
found on the outer fleshy bark of the tender ends of roots, which 
it completely envelopes, It may penetrate into the tissues of the 
bark, bat, as a rule, it stops short of the inner bark. If it gots 
into this last, the end of the root which bears it dies. On the 
other band, if the mycelium daes not go heyond the outer bark, 
the root does not snffer at all, and when the outer bark dries up 
and dies, the mycelium also dies, Joots, over which the my~ 
celium has spun its web, display very much increased vigour of 
development ; they become thickened and ramify abundantly, so 
that they can by these peculiarities alone be recognised at once. 
These root-parasites aro very common in the soils, so rich in vege 
table mould, of our forests, and there is scarcely an oak, a beech, 
a hornbeam or a conifer, that haa nob numbers of ite roots attack. 


* “Untorsnchungen iiber Ban and Debensgeschichte der Hirechiriiffel, Bla- 
phomyoos von Dr. Mf. Rees und Dr, Fisch, (Bibliatheea botanica, Herauagegebsis 
von O, Uhlworm und ¥. H- Hanlein. Heft F.)” Kassel, 1887. 

+ Frank in Leunis: “Synopsis der Pflanzenkunde,” Aud, TI. 
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od by their mycolia. But tho harm these mycelia do to the trees 
is slight. 

As my experiments regarding the absorption of water from the 
soil by trees conclusively prove, tits process is Hmited for most 
forest trees, and particularly for those attacked by fungi, to the 
months June-September.t In autumn, winter and spring it 
sinks down to a minimum, or ceases altogethor. This phenomenon 
is, it seems to me, closely connected with the condition of the 
young roots, In May new fibres and hairs develop on the existing 
roots, and these are at first quite free of fungi, so that they can 
absuch witheut hindrance water and uwutrient materials from the 
soil, the maximum activity manifesting itself in June and July. 
‘The mycelia now spread gradually onwards from the old roots to 
the new, and in the same measure the absorptive faculty of these 
lntter diminishes. If the fungus grows vigorously, it may kill all 
the new roots, and thus render the tree unable to take up any mora 
water, until in the following May it again develops new roots free 
of the fungus, 

Frank in Berlin has put forward a view of his own, that is total- 
ly opposed to mine just described.t The hypothesis he endeavours 
to establish is that the life and nutrition of forest trees are de- 
pendent on those fungi, that a aymbiose (life association) takes place 
between fungus and root-tip, that this latter takes up its water and 
nourishment entirely from the fungus, so that the tree can obtain 
its food-supply only through the channel of tho fungus. The roots 
attacked by the fungus he calls mykorhiza, 

This view of the matter obviously upsets every idea hitherto 
hold regarding the nutrition of trees. I have already on a previous 
occasion shown that mykorhiza are never met with at all points ; 
that not a trace of them was to he found on the roots of a large 
number of 10-year old oaks, beoch, hornbeam, and hazel care- 
fully dug out of the garden belonging to our forest experimental 
station ; that even in the caso of heavily attacked trees out in the 
forest 2 relatively large proportion of the roots are invariably froe 
from the fungus ; that nota single fact can be adduced to force us to 
accept for the Cupulifera, the Conifere, the Vaccinia, &0., a mode 
of nutrition so entirely special, so totally different from that of 
other woody species. I see in these fungi nothing more than mere 
parasites that draw their nourishment from the roots of their hosts 


“** Untersuchungen aus dem forstbot. Institut. Mlinchen.” Bd, IZ, Berlin, 
1882. 


t “ Berichto der Deutschen botanischen Gesellschaft.” Jahrg. 1885. 
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without killing these last, just as there are innumerable parasites 
living on leaves, which can do but little harm to the tree itself. 
This way of looking at things is no doubt rather commonplace, but 
after all it is better supported by facts than the Frankian view. 

IV. I come now to the fourth and last group of root-parasites. 
These include a great number of species, which are not only con- 
fined to the roots of plants, but also attack and destroy their aérial 
portions. I will cite the caso of a fungus that was first described 
by me as Jong ago as 1875 under the namo of Peronospora Fagi, and 
was known by me to attack one-year old beech seedlings both in 
aurseries and plantations all over Germany.* Since then I have 
found it ravage seed-beds of conifers and destroy maplos, acacias 
and even a number of garden plants, such as SeaBiosa, &o, Henca 
tho name of Phytophthora omnivora, proposed for it by de Bary, 

. is to be preferred. 

The spores of this fungus, which is the nearest ally to the potato 
blight (Peronospora infestans) often remain inactive in the soil for a 
long series of years. ‘They have only to come in contact with any 
portion of the roots of a plant just coming up from seed for the 
oospore to produce swarms of spores, which sprout and invade the 
tissues of the young plant. The moment these tissues are attacked 
they turn black. ‘Through tho epidermis of the infected plant push 
forward. filementary processes which produce a large number of 
conidia, exactly as the potato blight does. 

These conidia disarticulate and fall off easily. If they get into a 
drop of rain, numerous oospores form inside them, which, after 
moving about for a little time, sprout and attack fresh plants, 1¢ 
is principally by means of these conidia that the disease spreads, 
They aro casily carried away on to any number of now plants, on 
shoes and clothes. Animals, particularly mice, also disseminate 
them, in the same way as hares and partridge help in spreading 
the potato fungus. 

In tho interior of diseased plants, aftor the necessary fecunda- 
tion, new oospores form on the mycelium, These oospores enter 
the soil with the host and poison the soil for many years. But in 
thick sowings on moist soils the mycelium itself spreads under- 
ground and travels from plant to plant, killing them one after 
another, 

The disease spreads su rapidly, that beds of young beech strewn 
with the conidia, or after contact with infected plants, require from _ 
8 to 14 days only to be completely destroyed. < 


* “ Zeitschrift fiir das Foret und Jagdwesen,” Berlin, 1875, pages 117-123, 
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FORESTRY IN HUNGARY. 
CHAPTER L—(oontinued). 
(Continued from page 547, Vol. XIV.) 
Worse Prans, Propucz, axp SAuzs. 


All the forests included in Class (A.) (see page 581, Vol. XIV.), 
being under the provisions of section 17 of the Forest Law, must, 
as before stated, be managed in accordance with the provisions of a 
working plan approved by the Minister of Agriculture. A period 
of five years, which expired on the 14th June, 1884, was allowed 
for the submission of proposals on this subject ; but up to that date 
very few plans had beon submitted, and most of the proprietors have 
had to ask for the extension of three years, which can legally ba 
granted when sufficient cause is shown. In as many as possible of 
these cases, however, the Minister of Agriculture has, in the man- 
ner prescribed by the law, approved of temporary plans to rogu- 
late work for the next few years, These plans have been prepared 
by the Inspectors from data furnished by the proprietors, 

The regular working plan consists of three parts— 

1. A statement of the present condition of the forest. This gives 
all information, relative both to the forest itsolf and to its surround+ 
ings, which is likely to influence tho management—such as its 
aitnation, its owner, the rights of other porsons in it ; the wood 
markets and export lines ; the number of managers, guards, and 
workmen employed ; the previous system of working, the results 
of survey, and valuation of the growing stock. 

2. The use to which the forest is to be devoted. This must be 
determined on the assumption that it is to give a constant annual 
yield for over ; but, subject to this condition, the wishes of the 
proprietor must be considered. 

3. Management and yield. This part of the working plan deals 
with the species to be cultivated, the systom of management to be 
adopted, the revolution, manner of regeneration, and division into 
blocks and compartments, as well as the working out of the pro- 
duce, and such like matters. The law lays down that the revoln- 
tion for high forest cannot be less than 60 years, and for simple 
coppice less than ten years. The annual cuttings are always to bo 
determined by area, not by a consideration of the cubic contents 
of the stock and the rate of growth. All quantities of wood are 
to be expressed in cubic metres. The smallest scale permissible 
for the working map is ygqyoo, or 4°4 inches to the mile. For 
small forests, not adapted to regular treatment, more simple work~ 
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ing plana may be. framed. For Forests of Protection, the Minis- - 
ter of Agriculture detormines the system of working ; but there 
ean bo no clearing, clean-felling, nor collection of dead leaves, 
grass, or herbs within them; and, generally speaking, they are 
closed against grazing. 

In the State forest service, the Working Plans Branch is ontirely 
separate from the ordinary Branch, In each Conservatorship 
there is a Working Plang’ officer, with the necessary staff, who is 
immodiately subordinate to the Director-General, from whom alone 
he receives instructions ; but he is attached to the Conservator, and 
is obliged to furnish him, from time to time, with such information 
as he may require, The special Branch undertakes all valuations, 
surveys, maps, and working plans; it prepares all tomporary plans 
and rules, and takes cognisance of all deviations from them or from 
the regular working plan; it is consulted when the alienation of 
any forest land is proposed, whether in commutation of rights or 
otherwise, 

When a working plan is to be mado, a draft of the proposals, 
drawn up on the lines above indicated, is submitted to a Com- 
mittee of five members, consisting of the Conservator, the next 
senior Forest officer, the Divisional officor, the officer in charge of 
the adjacent Division, and the Working Plans’ officer. All other 
officers and all guards who may be in the place where the Committee 
sits, are present, but they have not the power to vote: The report 
of the Committee, which includes all dissentient opinions, is sub- 
mitted to the Director-General, who returns it after approval, in 
order that the details of the proposed plan may be worked out. 
When this has been done, the Committee again assembles, and 
having farther discussed the dotails, re-submits the report to the 
Director-General. From his office, the working plan is returned 
to the Administrative Committee of the Department, to be exam- 
ined in accordance with the Forest Law ; and, after a further 
examination by the Inspector, it is finally approved, and its pro- 
visions are carried out. During 1885, 44 superior officers, 20 
temporary employés, who were passed students of the Forest aca- 
demy, and a staff of chain-mon, flag-mon, and labourers, were 
engaged in the work. The expenditure, in addition to salaries 
and allowances, was £3,989. 

In the case of the communal and other forests under Section 
17 of the law, the working plan must pass through the hands of 
the Inspector, and after discussion by the Administrative Forést 
Committee of the Department, must be submitted to the Minister 
of Agriculture, by whom, on the report of the Director-General 
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of Forests, it is approved. All working plans must be revised 
periodically. : 

Tho following statement, which does not include the provinces 
of Croatia and Slavonia, shows the progress made, up to the end of 
1884, in the preparation of working plans :-— 


Square miles, 
Regular working plans approved, on 895 
Temporary af be cis ss 4,746 
Felling stopped pending the approval of working plans, 1,462 
Total, as 6,608 


This represents rather more than 22 per cent. of the forests in 
Hungary alone. Tho areas set forth above are owned as follows, 


viz. 
Proportion to 


the total area 
of each clase, 
By tho Stata,... os 254 56 
By Communes and public insti }oos por cent, 
tions, ea ws ve 8844 415 
By private proprictors (Forests of 
Protection), on 5 


Tho small proportion of the State forests which has been dealt 
with is remarkable, It is, however, expected that the entire work 
in them will be completed within the next twelve years. 

The mean annual yield of the Hungarian forests in wood, in- 
cluding that cut as thinnings, is as follows, viz. :— 

Cubie feet. 
From high forest, .. vs 753,001,177 == 464 per acre, 
coppice, 244,722,088 = 88, 
» coppice with standards, «2,267,307 = 56 ,, 


Total, .. 999,990,582 
This is equivalent to 634 cubic feet per head of the population. 
The working plans approved to the end of 1884 show the annual 
yield as 942,605,282 cubic fect, the surface to be cut over each 
year being 896,952 acres. ‘These figures give 2,370 cubie feet per 
acre cut over, and 59 cubic feet as the annual yield per acre of the 
whole forest area. 
It is said that the proportion of timber and firewood obtained 
from the three principal groups of species is as follows, viz. :-— 
Timber. ‘Firewood and charcoal, 
Oak, ue ++ 25-40 per cent. 60-75 per cent. 
Beech and other broad- 
leaved spacies, B15 y 85.97, 
Conifers, ... we 10-85 15-30, 
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In the Stato forests, the mean aren clean-felled during the three 
years from 1882 to 1884 was 22,981 acres, and the produce was— 
Cubic feet, 
as 82,664,860 
a 68,163,882 


Total, ves 85,828,742 


Timber, ” 
Firewood and charcoal, 


with 3,200 tons of bark. 
The mean imports and exports of forest produce during the 
three years from 1882 to 1884 wero as follows, vis.:— 


Tons. Value. 
Imports, ... a vw» 189,666 £450,647 
Exports, ... oe -» 618,182 2,165,864 


Exports exceeded imports by .. 478,516 £1,715,217 


The figures do not include considerable imports of wood from 
the Austrian provinces of Galicia, Carniola, and Styria ; so that 
the excess of exports over imports is not really so great as it would 
appear to be from tho above statement. 96 per cent. of the record- 
ed imports and 42 per cent. of the recorded exports are transac- 
tions with Austrie. Sawn dcal and oak timber is exported to 
Germany, France, Holland, and Belgium, and large quantities of 
cask staves have been sent to France ; but as the customs-duty in 
Germany has been raised during the last few years, the oxports to 
that country havo considerably diminished. “The present rate of 
export, which, however, bears a very small proportion to the tim- 
ber annually imported by the other European States, cannot be 
maintained much longer, and it is indeed already beginning to 
fall off. The supply of cask staves sont to France from Slavonia 
will certainly be greatly diminished within the next ten or fifteen 
years, Itis a noteworthy fact that the principal timber-export- 
ing countries of Europe, Russia and Sweden, are, like Hungary, 
commoncing to reduce the quantity of wood annually exported for 
sale beyond their frontiers. 

The purchase and sale of wood forms an important branch of 
Hungarian commerce, There aro in the kingdom 499 dealers in 
timber, 1,601 in firewood, 25 in tanning bark, 221 in charcoal, 
and 36,798 carpenters, cartwrights, caskmakers, turners, parquet 
makers, and others. The sixty principal wood merchants have an 
average capital of over £8,000, some of them having as much as 
£80,000 ; eighty others have an average capital of £4,000, Some 
of these dealers buy the trees standing in the forest, (which is the 
systom most frequently followed, though it is considered to be 
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prejudicial to regeneration,) and cut them up into logs. Others 
buy the logs, and convert them into boards and scantlings, which 
they dispose of, generally to a lower class of dealers with small cap- 
ital ; and these retail them to the consumors. Although the sale 
of timber standing in the forest is largely practised, a considerable 
proportion of the produce of State forests is sold in depdts, to 
which it is taken either hy departmental agency or through a con- 
tractor ; and it is there sold, ordinarily by auction, but sometimes 
by private contract, to one or more of the principal merchants, who 
pay for it at first-class or second-class ratos, according as tho depét 
is within or beyond 12 kilometres, or 74 miles, from a certain point 
fixed upon for this purpose in cach district. 

Tho railways require 1} millions of sleepers a yoar ; and, toge- 
ther with the Danube Steam Navigation Company, use wood to the 
amount of nearly 21 million cubic fect, Thore aro 2,533 mines, 
amelting furnaces, and manufactories consuming wood, which 
among thom tako annually about— 


4,270,000 bushels of charcoal. 
14,772,000 cubic foot of firewood. 


2,971,000, mine props. 
1,280,000, scantlings, 
124,000 y planks. 


The annual export of coal is 2,362,000 tons, and tho mean im~ 
ports and exports of coal and coke, during the three yoars from 
1882 to 1884, have beon— 


‘Toma, ‘Value. 

Imports, ww oH we 870,715 £813,069, 
Exports, wu sa we 75,528 28,904 
Imports in excess, ws 295,192 £286,165 


The manufacture of iron, which is very largely developed in 
Hungary, consumes largo quantities of wood in the form of char- 
coal. On an average, 157,000 ions of iron are manufactured 
annually ; and 56 million cubic feet of wood are consumed by the 
smelting furnaces. Tho mean imports and oxports of iron, during 
the threo years from 1882 to 1884, were as follows :— 


Tons. Value. 

Imports, tie ae. 105,008 £1,580,500 
Exports, ek we 40,408 468,920 
Imports in excess... 58,600 £1, 112,180 
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There are 1,470 saw-mills, viz. :-— 
‘Thousand cable 
fewt of timbes. 


479 Steam mills, working 320 frames, each 
of which can cut up annually, «. 140 to 175 
69 Water mills, large, ditto 103 ditto, 70 ,, 106 
3,242, ,,_- small, ditto 1,242 ditto, iu, 18 
These mills are together able to cut up annually more than 88 
million cubic feet of deal, or from 50 to 60 por cent. of that 
quantity of hard wood. 
Tho rates obtained in 1884 for building timber, sold standing in, 
the State forests, were as follows, viz. -— 
Ponee per enbie foot, 
Above 134 inches Relow 133 inches 


diameter. diameter. 
Oak, ies B1 28 
Booch, .s. 15 18 
Ash, Maple, Elm, 29 23 
Bprice, w+. 18 15 
Silver fir, 4. 18 15 
Larch, sas a 84 a4 
Boots’ pino, ... es we 29 22 


The average rato for timber of this class was therefore abont 2-2d. 
per cubic foot, and about 88. 10d. per load of 50 cubic feot, which 
is an extremely low rate in comparison with that obtained for such 
timber sold from the French forests. Firewood is sold in the 
forest at from one farthing to one half-penny a cubic foot, 

‘The mean net revenue of the whole of the forests taken together 
is.£777,000, or 84d. por acre, ‘The actual roceipts and expondituro 
for the State forests during 1884 and 1885 were— 


1884. ‘1885. 
Reeeipts, oe ve £493,805 £499,754 
Expenditure, ... vs 881,889 831,684 
Surplas, vv £161,916 £168,070 


The average annual surplus for the four years from 1881 to 
1884 was £180,000, or about Is, an acre, which is not more than 
one-seventh of tho surplus per acre realised from tho French for- 
ests, But the figures given above do not include charges for 
the maintenance of the forest Branch of the Minister of Agricul- 
ture’s office, amounting to £2,992 ; nor do those for 1885 include 
tho sum of £14,640 oxpended on now buildings, and if thie be 
added, the surplus of that year is reduced to £150,438, 
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The capital value of the State forests has boen calculated on the 
assumption that the mean net revenue of £180,000 represents 2 por 
cent. thereof; and, thus taken, it amounts to £9,000,000, or about 
£2 10s. per acre as compared with £20 in France. The following 
appear to be some of the principal reasons for this remarkable 
difference, viz.:—the much larger proportion of the total area of 
the country which is occupied by forest (28 as compared with 17 
per cent.), the smaller population (125 as compared with 181) pot 
squaro mile, the less prosperous condition of tho mass of thé po- 
pulation, and tho remoteness and inaccessibility of a large propor- 
tion of the forests, These circumstances tend, on the one hand, to 
a comparatively small local consumption ; and on the other, toa 
reduction both in the quantity of produce exported, and in the 
prices which merchants can afford to pay for it te forest pro- 


priotors. 
(To be continued), 


GOATS AND FORESTS. 


Ir would be a work of suporerogation to inform foresters that, 
after the human Vandal, goats are the worst enomies forests can 
have. Nevertheless, as well attested instances of the destructiveness 
of goats do not occur at once to the Indian forester labouring to 
convince the uncompromising agriculturist of the necessity of 
keeping those animals out of our botter forests, wo cannot be too 
assiduous in collecting and recording such instances. 

One such instance of very great value to us we obtain from the 
pagos of the “ Gardener’s Chronicle.” 

Several French settlers in Tunis, struck by the mischievous pro- 
pensitics of the goat, banished him completely from their estates, 
the result boing that whal wore bushes, that could never get above 
2 or 8 foet in height, have now, in four or five years, acquired the 
habit and dimensions of trees. This result is most conspicuous in 
the vast estate of Enfida, near Sousse, belonging to the Franco- 
African Company. Tho Thuya covers there a very considerable 
area. Formerly this species formed only low bushes ; now, in six 
years, it has attained a height of from 20 to 25 feet. 


FOREST OFFICERS AND THE WARRANT OF 
PRECEDENCE. é, 


Tae latest issue of the “ Guzotte of India” publishes tho following 
Notification -— 
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Calcutta, the 7th December, 1888. 

No, 8104.—It is hereby notified for general information that District 
Buporintendents of Police of the ist and 2nd grade will take rank in 
the Srd class of the supplomentary graded list of civil offices not reserv- 
ed for mombers of the Covenanted Civil Service, published with the 
Warrant of Precedence for India in Home Department Notification No. 
2082, dated the Ist November, 1877, that is to say, in Article 7 of the 
said Warrant,” 


When the Warrant first came out in 1877, Forest officers felt 
that they had been snubbed, as no member of their service who was 
below the class of Conservator, was given any locus standi at all in 
the bureaucracy of India, although 1st grade Executive Engineers, 
with whom Ist grade Deputy Conservators had always ranked, 
found a placo in the Warrant. They havo hitherto suffered in 
silence, fecling sure that thoso who represent them with tho Gov- 
ernment, and who themselves are accorded a rank suitable to the 
dignity of their office, would poirit out the anomaly and hayo it 
removed. They havo, however, waited in vain. For in the mean- 
while other officers holding no bettor position than Ist and 2nd 
grade Doputy Conzervators, have been admitted to tho privilege 
conferred by the Warrant; and now District Superintendents 
of the Ist and 2nd grades have been granted this privilege. No 
one can dony that a Forest Division constitutes just ag import- 
ant a charge as a Polico District, and is frequently more exten- 
sive territorially ; and, in respect of emoluments, a 2nd grado 
Deputy Consorvator draws as much pay as a Ist grade Police 
Suporintendent under the new organisation in the North-Western 
Provinces and Oudh, and as 2nd grade Police Superintendents 
elsewhere. So that to continue to keep senior Deputy Conserva- 
tors out of the Warrant is to make an invidious distinction, found 
ed neither in justice nor in equity. Those who represent us at 
the eat of Government must not forget that the majority of 
Forest officers can never hope to rise higher than the Ist and 
even the 2nd grade of Deputy Conservators, and this not be- 
eause they have not proved their capacity for promotion, but be- 
eause the number of higher appointments is so disproportionately 
small, Wo would, thoroforo, appeal to the Inspector General and 
all Conservators to take up the case of their Department, because 
we feel sure that Government have only to be shown the justice of 
our claim to grant it. And to make the matter more certain, 
why chonld not Deputy Conservators of the 1st and Qnd grades, 
who feel the falsoness of their position on ceremonious occasions, po- 
tition their respective Governments ? Monariz-rJaNncal. 


}}: Reviews. 


REPORT ON THE NAGPUR BXPERIMENTAL FARM 
IN THE CENTRAL PROVINCES FOR 1887-88. 


Tits is mainly a report of misfortunes and failures, The heavy 
summer rains damaged the kharif crops, especially cotton. The 
wheat was sown and camo up under very favourable circumstances, 
but was injured by cloudy weather in January and February, 
Tho linseed crop was greatly ravaged by rust, which entirely 
ruined somo fields. A noticcable foature in tho disease was its 
capriciousness, the oxtent of its ravages differing very greatly even 
in the caso of adjacent fields. This is the fourth year in which the 
linseed crop has sucossively failed, but no attempt is apparently 
made to study the life-history and requirements of the parasite so 
as to doviso some means of combatting it—a work that is peculi- 
arly « part of the businoss of a model farm. 

A mattor that has received much attention during the last three 
years is the use of a crop of hemp, ploughed in green, as 8 manure 
for wheat and linseed. The effect of this green soiling depends 
very greatly on the original productiveness of the land. In speci- 
ally good soil the consequent increase in the ontturn per acre may 
attain to a no less figuro than 1,200 Ibs.!/ In soil of ordinary 
productiveness, the increase last year, in three experiments, ranged 
from 100 to 200 Ibs. per acre. These figures must, however, be 
accepted with reserve, as those quoted at the end of this Review 
show hardly any increase. 

The effect of banking wheat fiolds, i.e., surrounding thom with a 
low wall of earth, still remains to be studied, as the experiments 
hitherto made have been vitiated by the double circumstance that 
the banks were not kept in proper repair and were too weak in 
places, and that the enclosed fields had not heen sufficiently level- 
lod. Tho Commissioner of Agriculture, who reviews the Report, 
thinks that the rainfall at Nagpur is not heavy enough to enable 
tho farmer to obtain the full benefit which the practice of banking 
can yield, Our own opinion is that the greatest benefit is derived 
aw districts of low rainfall, and wa hava sen tha syatom yield excale 
lent results where the annual fall did not exceed 45 inches, where- 
as the average precipitation at Nagpur is 50 inches. 
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The efficiency of different manures has been under investigation 
for several years past. Some of the conclusions drawn by the Su- 
perintendent are certainly premature, being founded on insufficient 
data, The most trustworthy figures seem to be those given by the 
experiments made in sixteen J, acre wheat plots, every two of 
which were treated with one and ihe samo kind of manure, The 
average results of four successive years are as follows :—= 


Peroentage of 
Average outturn| inovease over 
per aore. outtwrn of une 


Manuro aplied per see, jsentond let 


Grain. | Straw, | Grain, | Straw. 


Tbs. | Iba, 
Saltpetro, 240 tbs., ae ++ | 1,219} 1,820] 50) 46 
Bone dust, 360 Ibs., oO 991) 1,516 22) 21 
Saltpetre, 240 Ibs., and bone dust, 36 

Ibs, o ae +. | 1,183) 1,848] 40, 48, 
Cattle dung, 160 matnds, . 940) 1,560 16 25 
Cattle dung, 160 maunds, and bone dust, 

860 Iba, ors - 9G4) 1,885 19; 11 
Ashes of 160 maands dung, ee | 1,005) 1,516 24) 21 
Crop of hemp ploughed in green, ” 833) 1,252) Bl oae 
No mannre, .. ee e {| 811) 1250} of oe 


‘The preceding figures would lead to the very unexpected conclu- 
sion that saltpotro alono is more effective than the samo quantity 
of saltpetre with bone dust added! We must await further proof 
before we can accept such a conclusion, Again wo aro forced to 
believe that bone dust alone givos better results than the same quan- 
tity of bono dust with farmyard manure in addition. As regards 
the last manure used alone, the Superintendent himself says that 
the results obtained are “diserepant.” If wo admit that the weigh- 
ments were in every instance perfectly accurate, and that the exper- 
iments wore otherwise properly carried out, there is only one in 
forence, and that is, that the total quantity of manure put into the 
ground, when two kinds wero used, was so excessive that the water 
in the soil had too much solid matter in solution for endosmotic 
action to go on unchecked from the soil into the plants. It is also 
possible that the quantity of farmyard manure used by itself was ox- 
cessive, and that a smaller quantity would be faund more efficacious: 
The discrepancies in the results obtained with it may also be ex- 
plained by the hypothesis of retarded endosmose. The density of 
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the moisture in contact with the absorbing portions of the roots 
must obviously vary with tho quantity of water in the soil, and if 
the soluble matters in the manure are very abundant, an excessive 
density must be soon reached, unless the soil is constantly and freely 
watored. The reader will refer with profit to the first portion of 
Hartig’s Articlo on Root Parasites, a translation of which appears 
in this number of the “ Indian Forester.” 


THE FOREST DEPARTMENT IN MYSORE. 


Te Mysore State has set tho lead to the rest of India in adopt- 
ing constitutional government by convoning annually an assembly 
of representatives, who, after listening to an account of the admi- 
nistrativo results of the preceding year, are required to draw the 
attention of the Government to any loeal wants that still remain 
to be provided for, or to suggest any improvements they may 
desire to be made in the administration. Thus in Octobor last 
the Dewan, at the command of H. H, the Maharaja, communicated 
the results of the administration of the Province during 1887-88. 
We are concerned only with that portion of tho address which 
relates to forests. 

"The total revenue of tha Stata was Rs. 1,29,76,000, of which 
Land Revenue furnished Rs, 85,14,000, and Excise Rs. 14,95,000, 
Forests coming third with fs. 10,08,000, The importance of its 
forest administration to this model State is thus patent, and the 
officers of the State are quite alive to it. 

The Dewan oxprossed his complete satisfaction at the results 
obtained in the Forest Department. 

“During the past year, several State forests were axtended, and a 
largo numbor of valuable jangle tracts, in varying stages of denndation, 
wore brought under proper conservancy. 

“Fuel supply threatens to be the great problem of the future, ‘Tho 
railway extension to Harihar, the advancing Kolar Gold industry, the 
Cotton and Woollen Mills at Bangaloro, and a rising population with 
expanding cultivation tend to enormously inereaso the demand for fuel 
and to diminish the source of its supply, There has thus arisen tho 
nocessity for carefully conaorving as latge and as many jungle tracts ag 
possible, more especially those in the vicinity of the railway, 

“The spontaneous growth of timber in forests and of fuel in reserved 
jungle tracts, is being supplemented by plantations on an extensive scale, 
arid the Plantation Branch of the Forest Department planted during 
‘the past year about 4 lakhs of timber trees and 44 lakhs of fuel trees on 
an aggregate area of 1,481 acres, or nearly 24 square miles, 
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Besides thoso regular plantations by Departmontal agency, planté- 
tions of timber, fuel, fruit and sandal trees, have boon started in several 
Talnks under tho direction of the Revenue Officers: and the cheap and 
efficiont syatem of sowing the seed brondeast upon waste land after a 
thorough ploughing, has, wherever earnestly triod, yielded striking re- 
sults. 

“Sandalwood has, as usual, continued to yield a large portion of the 
Forest Revenue. Every attention is béing given to create and main-, 
tain a perpetual supply of this valuable wood. Large tracts, with a good 
growth of sandalwood, have been formed into sandal preserves, and have 
been bronght under a eyatem of protection, while the artificial reprodua» 
tion of tho tree is being carried out on a definite system. 

“Ia thas coneerving forests and sandalwood tracts, the State has not 
been unmindful of the necossities of the ryots in the matter of grazing. 
‘Well aware that © good breed of cattle constitntes the chief wealth and 
Prop of an agricultural community, it has conceded in a few cases the 
privilege of grazing in reserved forests, at certain scasons and within 
certain limits, on paymont of a small fee, 

“ Elephants are becoming troublesome, and do great damage to erops, 
and it has been decided to organize regular annual khedda operations,” 


THE CAPE OF GOOD HOPE FOREST ACT, 


Tae Capo of Good Hope Parliament promulgated a Forest Act on 
the 14th August, 1888, This Act, it is evident, has to some extent 
been copied from the several Acts in foree in India ; and it may 
serve asa hint to our Indian Logislature to take good heed and 
keep their own Acts in the bost order, since their influence and use- 
fulness may extend beyond the rogions for which they are imme- 
diately enacted. 

On reading the Cape Act, we are at once reminded that we ara 
in a new sphero, by observing tho list of “reserved trees,” all of 
which are now to the Indian student. Among them wo observe 
the beautiful and now, wo believe, rare, tree Leucadendron argen- 
teum, whose beantiful white twigs, leaves and cones wera seon in 
tho Colonial Exhibition in 1886. The whole branchlet has the 
appearance of being mado of frosted silver. Tndeed, secing the 
specimen under glass, it is at first sight difficult to believe that 
some one has not coated the whole with dead silver foil or paint. 
In India too, it was necessary to extend the term “cattle” by 
definition to include elephants. At the Capo it has to include 
ostrichos! By the way, the definition is not of much use, a3 
the word cattle only appears once (Section 11) in the Act at all, 
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14 must not be supposed, however, that the Act makes no provision 
regarding cattle grazing, for it does, as will presently appear. 

Every Forost Act is of course bound among its principal clauses 
to enact those penal provisions which are necessary, owing to the 
peculiar character of forests as a class of estates, and: to the 
facility with which they are entered and injured, and tho still 
greater facility with which their produce may be misappropriated. 
In this respect the Act, in detail, does not leave much to be 
desired. Indeed tho penalties are rather strong. In undemarcate 
od forest, for instance, cutting trees, &c., removing forest produce 
(which besides a long list of articles of produce includes “ every- 
thing growing or contained within tho forest”), kindling or negli« 
gently leaving alight, a fir in the forest, are the four offonces 
recognized, and they may be punished with 12 months’ imprison- 
ment, with or without hard labour, with £20 fine, or 6 months’ 
more imprisonment in default, and with ‘corporal punishment’ up 
to 25 “lashes or cuts” in addition, or as an alternative. This is 
pretty strong, 

In demareated forests, offences are classed (Sections 19-20) into 
two groups, es in the Burma Act (XIX. of 1881). The principle 
of classification is not very evident: eg., cutting or injuring any 
tree (why say “roserved or other” ?) is treated as a major offence, 
while clearing or breaking up land for cultivation is a minor of- 
fence. Probably the latter could be held to mean land which did 
not bear trees, But then, by definition, the term ¢ree includes bush, 
wattle, &. There are other details, but this will suffice, The 
punishment for a major offence is 8 years’ imprisonment, £100 
fine, and 36 Jashes as before. For a minor offence it is a fine of 
£10 with altornative imprisonment up to 80 days, 

Penalties have, however, to be provided with reference to local 
conditions ; and it may be that with ignorant and “ thick-skinned ” 
people, a moderate corporal punishment is the most effective, and 
in the end the most merciful, as a preventive. 

But a more serious matter remains behind. Forest law is not 
only concerned with defining and punishing forest offences. It is, 
especially in new countries, concerned with the creation and legal 
constitution of forest estates, and with a settlement of the rights 
or servitudes that oxist in the estates. In old settled countries, 
where a cadastral survey has long since given “a local habitation 
and a name” to every acre of country—where the whole is like 
a chess-board divided up into separate properties, each with an 
acreage-extont and character accurately known, the forests as a 
class of estates, or a peculiar form of landed property, whether 

r 
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belonging to the Stato, to public bodies and institutions, or to pri- 
vato persons, aro already distinguished and ‘constituted.’ But in 
new countries wher tho cultivated area is limited, and the popu- 
lation scant, there may be mile upon mile of forest and hillside and 
bush—all of which cannot be wanted, or cannot with ultimate 
economic conditions in view, be kept as ‘forest.’ Here then wo 
require definitely to determine what parts of the country shall form 
the ‘forost-estates,’ We do not always know that. Certain aroas, 
from their valuable contents, or their position at the head-waters 
of streams, and catchment basins, and so forth, are at once marked 
for preservation beyond any question. Others are not so; by the 
advent of a railway, the development of particular forms of agri- 
cultural cultivation, and other economic events, different conditions 
may arise, and then the forest will be given up. 

In such cases what is needed is at least to protect the areas 
from wanton and needless injury till their destination becomes 
evident. It is not necessary in such cases to interfere with or even 
to define the few and occasional rights or servitudes that exist, be- 
cause it is not necessary to restrict them. 

If such rights are numerous, then that shows at once, that the 
forest must bo permanently required, if for ne other purpose, with 
the vory object of having a continuous supply of material for the 
right-holders. In that case the forest must be made sure, and the 
rights ‘ settled.’ If they are not numerous, then their oxercise can 
do no harm, with reference to the special object of the temporary 
conservation. 

All this was recognized—(though we admit not in the best 
possible form) in Chapter IV. of our own Act, aa it was jirat drafted. 
Unfortunately hy the insistence of certain opponents, the draft was 
altered, and then argued in Council to be meant as creating o sort 
of permanent forest which would get on very well without cither 
regular settloment or definite management! Thus in India we have 
not yet come out of the fog in this matier, and we regret to see that 
the Cape Act does not deal clearly and logically with it either. 

Wherever a forest is permanently required, the first thing to do, 
is to ascertain what sorvitndes and rights of all kinds exist in it ; 
and having made full and fair provision for their exercise, or for 
thoir gradual extinction by fair compensation and equivalent, to 
prevent the growth of fresh rights. This last duty is a para- 
mount one, because of our responsibility to enjoy the forest only - 
as usufructuaries, handing on the estate—the thing itself, in un- 
diminished productivity to our successors. If we neglect to pre 
vent the further growth of rights, we do no one any good, but we 
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inflict a serious trouble on our successors ; for should the expan- 
sion of communitics, villages or institutions in the future, make it 
desirable to give thom forest rights, there is nothing to prevent 
tho authorities of the time making a grant, or issuing such ‘license’ 
for a term of years as may be useful, But if we carelessly or in 
mistaken benevolence let rights grow up, the end, in all probabi- 
lity, will bo, that a generation or two hence, the forest will become 
unproductive and barren from over-use, or, its entire produce be 
awallawed up by right-holders, who have now become very numer- 
ous; and—be this well marked—while the loss to the public is 
completo, the gain or convenience to tho right-holders, by reason 
of the excessive smallness of tho subdivided fraction that each 
ean command, is very small indeed. 

That only a part of these necessary considerations have come 
under the notice of the Capo Parliament is obvious from a perusal 
of their “ Forest, Act, 1888.” It is true that we outsiders do not 
understand the local conditions of landed-property vory sufficiently, 
and that therefore the provisions may practically be less imperfect 
than they appear. 

The first provision is that “ Crown forest” “ shall consist” (our 
readers will take what English they can get in this Act and be 
thankful for it !) “ of demarcated and undemarcated forest.” Noth- 
ing is, however, said of how undemarcated forest is known as auch, 

Nothing moreover is said about the settlement and record of 
rights, of futuro growth of rights, of power to compensate or 
expropriate in certain cases. 

Li is required that a temporary system of pillars having been 
erected, a plan of the (to be) demarcated forest should be exhibited 
in the office of the Civil Commissioner, and for three months a no- 
tice is to be published—once in each month—in the Gazette and in 
newspaper. Any servitude-holder must then take his own action 
by applying to a ‘court of competent jurisdiction’ (whatever that 
may bo) during theso three months (if he only sees the last notice, 
perhaps a short time before tho expiry of tho poriod, there is no 
help for it, so the Act is worded). 

The Court, it can be inferred (but only inferred) from Section 5, 
will, on application, “restrain” the declaration of demarcation, 
and having done go, will proceed to the scttlement of the objection. 
We suppose—for the Act is wholly silent—that this involves notice 
to the Crown, and a power to determine the nature and extent of 
tho rights claimed, and apparently contemplates nothing but either 
disallowing the objection or altering the limits of the proposed 
forest. The vagueness of the Act on this important subject will, 
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‘we fear, give rise to some trouble in application, unless the demar= 
cated forests are all to be situated in places where objections are 
Vikely not to exist, ; 

No provision of any kind is mado for the formal record of rights. 
How will the Forest officors in future know what rights they have 
to allow and provide for in their management scheme ? 

In Section 8, however, the Act appears to recognize the princi- 
ple of the Fronch law, that “Vexercis des droits pourra toujours 
étre réduit selon l'état ot la possibilité des foréts.” Where there is 
a sorvitude on any Crown forest (whether demarcated or not), and 
whether defined or recognized by order under Section 5 or not, 
the Commissioner may make rules “ to regulate the use of the pas- 
turage, trees or forest produce.” 

Grazing is here dealt with—(1), It may’ be “temporarily inter- 
dicted over apecified areas in order to preserve tho young trees 
growing on such areas”—so that it could not he interdicted on a 
bare place to enable sowing or planting to be done, or seed to 
fall naturally and fill up the blank, (2), Roles may provide an 
“annual succession of areas” over which pasturage may be exer- 
cised. To find out the penalty—if any—which attaches to for the 
breach of those regulations, a voyage of discovery bus to be taken 
through the sections generally. 

In tho first place, at the request of the owner, a private or 2 Muni- 
cipal forest may bo brought under the Act. This is excellent ; but 
when it is dono the regulations in Section 5 will apparently not 
apply except (Section 9) regulations regarding the felling of cer- 
tain kinds of trees “in due season only,” and then a fine of £20 
will be incurred in the case of a breach. Jn undemarcated forest 
tho breach of regulations regarding cutting of trees and removing 
produce, only, is punishable (see Section 16). In demareated for- 
est (by Section 19) apparently, the grazing rules would also be 
enforced—in a round-about way—because by clause o of Section 
20, “trespassing wilfully in forests closed to trespassors” (aie) is 
an offence: and it may be supposed that if a person drives cattle 
into a place closed to protect the young growth, or where the rule 
for “annual succession of aroas” does not contemplate grazing— 
that would be trespassing, 

It is sufficient here to notice once for all, that throughout the 
Act, tho frightfal English, and the bad drafting aro most discradit- 
able to the authors of the Act. Possibly Magistrates intorpret at _ 
the Cape by a general sense of what the Act means, and not uy 
what it says; otherwise they will often havo not a little difficulty 
in knowing what to do. Tho dyafter seems to have forgotten all 
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about his definitions when writing the sections, and the language 
he employs habitually reminds us of our dear friend the author of 
the immortal “Life of Mookenjee”—or the less famous writer of 
“ English as she te spoke.” Hore are a few choice phrases—taken 
at random— 

“ Any person, who howover lawful it may otherwise be, sets 
firo,” do. 

Ty all cases of cutting, injuring or removal of trees * 

* 5 of onitlo trespass ; or in any other way whatsoever, whero- 
by any Crown forest is damaged or injured,” &e. : 

«Whenever a person, without authority, squats, resides, builds 
a hut,” &e. 

“ Forest enltivators are given temporary cultivation-permits for 
re-foresting.” . 

Here is a neat definition of an “accomplice ”— 

(Section 36). Any person shall be an accomplice in a forest. 
offence, and liable to the same punishment as the perpetrator 
or perpetrators of a forest offence :—(a), who by gifts, promises, 
throats, abuse of authority or power, machinations or culpable 
design, shall have instigated or compelled a forest offence.” 

Forest offence, by the way, is defined to mean any contraven- 
tion of any provision of tho Act or any regulation or rule made 
thereunder. But, it (fortunately) appears, that no penalty is pro- 
vided for the breach of quite a number of contraventions: in short 
many “forest offences” are not punishable ut all. 

Though there are serious difficulties—and quite unnecessary 
ones—in the law regarding demarcation, settlement and record of 
rights, and in the matter of penalties, the Act is fortunately quite 
clear about all sorts of negligence with fire both inside and in the 
vicinity of the forest. And this is very valuable. A person, for 
instance, who proposes to sot fire to material in the open, any- 
where near a forest, must give notice of his intention to a Forest or 
Police ofticér. ‘The provision of Section 18 is also probably locally 
intelligible, though we at a distance, can only make a guess that it 
means that Forest officors may insist on surrounding public grazing 
grounds by fire-paths, and may burn “dangerous grass” “as may 
be necessary, within a reasonable distance, for the preservation 
from fire of any forest” (public or private). ° 

On the subject of State intorforonce with private forests, the 
Act, though not at all shy of dealing with private rights, does so 
ia an awkward and quite unsystematic manner. But one very 
good provision is worthy of note by Indian Stndents, viz., Section 
38, which provides that all forest owners within 5 miles of a de- 
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mareated Crown forest must register and use private marks, so that 
the produce of their forests can at once be distinguished from that 
of the State forest. And if they persist in exporting unmarked 
timber (‘unstamped,’ the Act funnily enough, calls it) without 
permission of a Forest officer, the load may be seized and detained 
till its origin is accounted for ; and no damages can be claimed for 
the detention, even though in the end it should turn out that the 
wood was ucither stolen nor being otherwise improperly transport- 
ed. The logal presumption will be that the unmarked timber is 
Crown property till the claimant proves otherwise. 

Connected with interference with private forest is also the sub- 
ject of constituting permanent forest in localities where there is 
speeial need. 

Two Sections appear to relate to this—Scctions 7 and 14. In 
tho former surveyors of Crown lands (about to bo sold) are to 
bring to notice the existence of forest, or what was once forest, as 
well as certain dangerous foatures, sand-hills, &. In Section 14, 
the Governor is empowered to regulate breaking up of land, fall- 
ing of trees, &c., and “the manner in which pasturage shall be used,” 
as well as the firing of vegetation, in either public or private forests, 
under certain conditions of necessity, which are enumerated as— 

(a). Maintenance of a water-supply in springs, rivers, dams 

and tanks. 

(2). For the protection of roads, &c. 

(c). For the preservation of public health, 

Nothing is said ahout preventing the formation of torrents and 
ravines, and the dangorous erosion of soil on denuded hillsides, and 


the deposit of injurious material, stones, éc., on lower-lying esjates, 


Forest officers are all invested, ex-officio, with powers of a police 
consiablo: and may receive cortain fines, called mileage and trese 
pass money (¢fer Soc. 67 of our Act). Conseryators and officers 
duly authorized by them may appear in the Court of any Resident 
Magistrate to prosecute forest cases. 

We havo now gone through tho chief provisions of the Act. To 
summarize briefly our criticism, we may say that there are many 
defects of omission in minor matters, but allowing for all this, the 
law is substantially on the right lines, and gives in a groat measure 
what are among the most essential of the powers needed for effici- 
ont forest administration, The serious defects are the want of pro» 
per record and sottloment of servitudes, and a prohibition of their 
future growth. When this Act comos to a new edition, in the 
form of an amending Act, Ict us hope that the subject matter will 
be entirely re-arranged, and the language improved. 
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Reiremeyr or Dr, Soruca—A satisfactory arrangement bas 
ut last been arrived at, by which Dr. Schlich’s servieos have becn 
pormanently soured for the Forestry Class at Cooper's Hill Ool- 
logo. Dr, Sehlich was deputed only four years ngo to organise a 
course of training in England to replace the old system, under 
which candidates for service in India were sent for instruction to 
the Forest School at Nancy, and two batches of officers trained 
under the new system have already ‘arrived in the country. The 
severance of his connection with Cooper’s Hill hefore he had time’ 
to completo the work of organising his Department of the Collego 
would have beeu a public. calamity. Government, recognised this 
from the ontset, but the unfavourable rules in force for the retira= 
ment of Forest. officors were an insurmountable bar to Dr. Schlich’s 
continued absence from India, Tho Secretary of State has now, 
however, seen the necessity of granting him a special pension, 


Pornsts ayp Rarnvart.m We printed in our issue for January 
1888 an extract from a Report by Mr. H. Blanford establishing 
the marked favourable influence of forests on the rainfall. We are 
sorry to have to record that the figures used by Mr. Blanford ara 
now proved to have been untrustworthy. Mr." Eliot, his docum 
tenena, writes as follows in the “Report on the Administration of 
tho Meteorological Dopartment of the Government of India in 
1887-88" 2 

* Mr, Bianford some time ago took ap the quoation of the influence of 
forosts on rainfall, and found apparently very strong evidenca in the 
rainfall statistics of the Central Provinces. ‘The results of his in- 
vestigationa were given in the Inst Adutinistration Report (pages 12 and 
18 of the Report for 1886-87). If the rainfall returns of that province 
for the past 20 yenra conld have been accepted as true, they would have 
established most conelueively that the extension of forests bad been 
accompanied by a marked increase in the avorage rainfall of the forest 
districts, and that these changes stood probably in the relation of eanse 
and effect, ‘The conclusion, if fully established, would have been of 
great importsice, Mr, Blanford, in order to assure bitnsalf of the value 
of the rainfall retnrna he employed in the discussion of the Central 
Provinces, wrote to the Qhiof Commissioner on the subject. The follow~ 
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ing is an extract from tho reply of the Secretary to the Chief Commis- 
sioner :— 

«©The Chiof Commisstoner fears that the records of rainfall registered 
in the Revenue Department of these Provinces for years provious to 
1888 cannot be accepted as altogether reliable. At ten of the stations 
for which yon quote figures, the rainfall has been since 1869 registored 
at observatories in the charge of the Medical Department, but the De- 
puty Surgeon-General is unable to state whether the pattern of gange 
has remained unchanged in those observatories since the year of their 
transfer to his Department, though it has certainly romained unchanged 
since 1876. As regards the registration effected in the Revenue De- 
partment, it is to be remarked that provionsly to 1887, the instruments ° 
which were used were either the Rurki rod and float, or the square self- 
registering gauge. In 1877 a namber of Symons? gauges wero distri- 
bated, but in 1888 it was found that a considerable proportion of the 
gauges in use were of one or other of the old patterns; and, moreover 
that registration was froquently effected in a very careless fashion, Since 
that your (1883) matters have boon on a mofe satisfactory footing, but 
the statistics which were previously collected would form an unsafe basis 
for generalization? 

« Henea ana reanlt of the unsystematio registration of the rainfall in* 
the Central Provinces is to postpone the decision of the influence of 
forests on rainfall in that area for another ¢ycnty years, It is only one 
‘of the many cases that occur in tho Meteorological Department, and to 
which it is unfortunately more exposed than other Scientifie Departments, 
of the worthleasness of uneystematic observation,” 

Further on, in the samo Report, Mr. Eliot adds— 

“In conjunction with the Forest Department, the question of the in- 
finence of forests on rainfall continues to form an object of enquiry. 
‘Metoorological observations have been taken for the past thtee years in 
the Ajmere forests, and sanction has been granted to their continuance 
for another two years, when the whole of the observations taken during 
the five years will be discussed and atilized, to ascertain how far the 
growth of forest inflnences the meteorological elements of humidity, 
tomperatnre, and rainfall in that part of India.” . 

In writing the above Mr. Eliot was apparently not aware that a 
continuous series of meteorological observations had been taken 
during the past four years in the Dehra Din forests. 

In the following extract from the same Report Mr. Eliot refers 
to the observations recently undertaken in the forests of the Sahd- 
ranpur District, For tho reader unacquainted with the Westerit 
Himulayas, it is necessary to oxplain that a rao is a watoreourse 
issuing from the hills, and having gonerally a broad shallow bed, 
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which consists mainly of boulders and shingle, and is, therefore, 
quite dry or almost dry, except after a continuous heavy shower, 
Mr. Eliot has not mentioned that in each rao levels are accurately 
taken every year along one and tho same line, in order to note the 
changes that may occur in the section of the rao in conseqnence of 
the fire-conservancy of the entire basin above. 

* A diferent method has been introduced in the Saharanpur Forest 
Division during the year, The object aimed at there is to ascertain the 
effects of fire conservancy on the raoz of that Forest Division. ‘Twelve 
representative racs between the Ganges and Jumna Rivers have been 
selected for purposes of ybservation by the Inspector General of Forests 
and Conservator of the School Circle, and in each Forest Chowki a 
rain-gauge ia snitably placed. Five of them are located in thn forest. of 
Sakranda, which is ucither closed to grazing nor protectad from fire, 
‘The rainfall measurements will be made by the forest guords, and the 
returns submitted to the Meteorological Department for critical ex- 
amination. These observations will probably give a valuable series of 
data for testing tho effect of differont forest conditions in modifying the 
amount of rainfall, and hence also probably throw some light on the 
general question of the influence of afforestation on rainfall.” 

* 


Woop ror Caicker Bars.—A corrospondent writes as follows to 
the “ Civil and Military Gazetto ”:— 

“Could any of your renders kindly tell mo where wood auitable for 
evicket bats could be procured in the Punjab, or any other part of 
India? Choap bats are mado of poplar, and dear ones of willow root 
and Coromandel wood. The bats made in Amritsar, though good imita- 
tions, seem too heavy for general nse.” 

Readers of the “Indian Forester” could no doubt suggest sever- 
al kinds of indigenous woods. The main requisites are evidently 
lightness and elasticity, combined with toughness, and an even 
shrinkage so as to obviate warping and splitting. Hence a straight 
even grain is indispensable. Tho average weight of the European 
willow wood used is abont 33 or 34 Ibs. per cubic foot, and thor 
is, therefore, no reason why our larger and easily obtained willows, 
such as S. tetrasperma, daphnoides, &., will not answer quite as 
well. Populus euphratica and ciliata will probably be better than 
any Enropean poplar, Alnus nitida may also be found gervice- 
able. Cricket is a gamo that is rapidly becoming naturalised, and 
there is scarcely a singlo Anglo-Vernacular School in Upper India 
which doos not sport its crickel club. ‘Tho trado in bats should, 
therolore, very shortly become a large and profitable one, 


‘Tue Forrse Deranraent axp rin Tomer Supriy of Crynoy.— 
Some time ago wo directed attention to the extraordinary fuet that 
a 


~~ 
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notwithstanding the existence of tho forest containing good tim- 
bor in many fairly accossible parts of the Island, it was often cheap- 
er for a tea estate to import timber for factories, such as flooring, 
window frames, &c., from London, than to purchase the same 
locally. Not only so, but many factories, to our own knowledge, 
are partly built of Baltic pine, such as Marinwatto, Gallaha, and 
Dewalakande. We have even heard of estates, with timber reserves 
of its own, finding it as eheap—wo do not say cheaper in this ense—~— 
to import « considerable portion of its timber requirements from 
home rather than fell, saw, and transport the same to the site of the 
factory. This must, no doubt, have beon an oxtreme ease—where 
tho forest was very inconventently situated. But it servos to ex- 
emplify the present position of this question very poiniedly. The 
timber in this case cost the proprictor of the estate nothing. All ho 
had to do was to pay the cost of sawing and of transport. Obvi- 
ously the most oxpensive item must have been the latter, So ox- 
ponsive was it that the estate might just as well have purchased Nor~ 
wegian pine folled from the steep slopes of the mountains of Norway, 
havo it transported to London, and from thence conveyed to Coylon, 
and so by rail to tho estate, It is very evident therefore that ony 
nowly formed Forest Departmont, if it is to exercise that influence 
for good it should do, and hocome remunerative, must take great 
caro that its efforts at re-afforestation aro confined to places within 
eusy access of the railway line, or else the Department will always 
havo to face a heavy deficit, Woe believe it was pointed out to H. 
E. the Governor when at Dewalakande, by Mr. H, K. Ruthorford, 
that although thero seemingly was a lot of forest in the neighbour 
hood, no timber fit to build could be found anywhere, Indeed tho 
Governor had ogular proof of the fact that, unloss timber was stand~ 
ing on the estate ilsolf and transport convenient, it paid better to 
import Baltic pine, scoing tat the fhetory floor aud tha raaf of the 
withering sheds at Dewalakande are of that wood. Up country and 
as far inland as Dyagama ostate, pine wood is used for these and 
othor purposes. Another instance is afforded in the Kalutara dis- 
trict—popularly supposed to contain large quantities of berm—when 
tho proprietors of Glendon find it pays better to import much of 
the timber required to build the factary. It is no use, therefore, 
for the Forest Department to think thai they will improve matters 
hy conserving forests and planting up waste lands in outlying 
districts, as however good and plentiful tho timber ultimately grown ~ 
in such spots may he, its transport to a market is probibitory. 
Government should plant useful timber trocs along all tho railway 
lines and roads in the colony, and on any lands they may possess 
in contiguity thereto, but a protost should bo entered against tho 
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squandering of public monoy for the upkeop of a Forost Depart- 
ment whoso labours are not likely to benefit us, or any future 
generations, as far as we can see, if it confine its attention to the~ 
wides of Ceylon. 

The import of timber into the island is growing rapidly, as the 
following fignres taken from tho Blue Book testify :— 


Timber importa, 
1885, ay i oe 


1886, . f 
1887, o i = ae 99,406 


OF courso, a large proportion of this is teak from langoon, but wo 
find Rs. 94,450 in 1887 credited to British India, and only Rs, 888 
to imports from tho United Kingdom. Surely this must bo duo 
to some error, or else European timber must come vid the coast, 
Very much more than Rs. 888 worth of timber was imported into 
tho Island during 1887, wo fecl persuaded, and we must mako en- 
quirics into this matter. 

__ We wih to bring tho above facts very pointedly to the attention 
of Colonel Clarke, whom we credit with an earnest desire to mako 
the Forest Department of real servico to the colony. There is no 
shutting one’s eyes to their significance. It may be very much to 
he doploved that large tracts of country onee covered with heavy and . 
valuable forests, have since been denuded of their leafy covering, 
but it is clear that if attempts ha made at re-nfforostation on vast 
tracts of country, or in places where no teansport facilities exist, 
the venture cannot hope to be successful financially. In India, 
where the Forost Dopartment brings in an annual revenue to the 
Government, the greatest care is exorcised in this respect, and no 
attempt at conserving forests, which would be valueless to the 
public and provide no source of reyenuc, is made. In the low 
country, where yaluablo forests sometimes liv—us in tho Bastern 
province-—in close proximity to the coast, it is of course tight that 
strict conservancy should for a time take the place of the ruthless 
wasie and theft of valuable timber which has been going on for 
decades, But tho greatest eare should he exercised in solecting for 
conservaney or replanting such apots as are oasily aocossiblo, obhor- 
wise all the expenditure will be in vain, Transport from ono part 
of this colony to another, even of a few miles, ia so expensive, that 
tho existence of fine forest in the North-Western Provinces is of no 
advantage to any one. Tho few miles of carriage to an estate ia 
more costly than 7,000 miles of ovor-sea conveyance, and nothing 
will overcome this fact. Of course the costly cabinet woods for 
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which the forests of Ceylon have long been famous stand on ane 
Miher footing, We aro referring chiefly to timber for building 
purposes, which, to be of ase and fo have a marketablo value, wast 
fe very easily accessible, Along the ronte of the railway, Govern . 
mout have numerous blocks of jand admirably suited for the growth + 
of nsefnl timber trees of all kinds, whilst a belt on either side of 
the line might very easily be devoted to this purposs, wherever a 
Clovernment reserve existed. Ef these wore taken in hand we 
should fecl that the Forest Department were really doing some~ 
thing to maintain a Joonl supply of building wood, but, as tt is, we 
do not anticipate any great results from the conservation of semi- 
denuded forests in inaccessible localities, The only conservancy of 
forest that wa have seen 4s on that tract of land which lies between 
Nenwoyn and Nuwar Ellya, ‘To ous unscientific eye it looks 
in its effoot rather destructive than otherwise. This forest has tong 
sines been dennded of all good timber to provide firewood for the 
railway, What romains aro tho younger trees, and the Forest 
Dopartmont ersonconsly think that in process of time the land will 
ve cttorest itself, Ina fow yours? time we should not be surprised 
to And that the thick jangle left had disappoared altogether, The 
sweeping winds ara now making short work of the young trees 
wherever thoy havo heen deprived of the shelter of the larger trees. 
_Tnstoad of tho lovely drive through forest-clad hills to our sani= 
torium which we naw enjoy, we shall ina few years, very probably, 
see nothing but « ghastly Willside of cheddi with gaunt and ghastly 
troc-tranks proclaiming tho ruthless destruction invalved in tho 
present so-called system of conservation, We havo not space to- 
day to pursue this subject further, but we have said sufficient to 
Tieet the attention of the public, and, wo hopo, tho head of tho 
Forest Department, to this matter,—Times of Ceylon. 


Ton goon 70 BE TRUE.—Tho “ Timber Trades Journal” says :—~ 
Wo have jast soon an ingonions too! enlted the New Patent Fold- 
ing Sawing Machine. It is an American invention for cross-cut- 
tine loge smd trees, an folls wy earnpleto az a pocket knife, and 
ono man can carry it on his shoulder, saw down his timber alone, 
rat ent i up into fogs or alka, Ib saws down a treo anywhere 
from & inches ta 274 inches from the ground. A man ean take 
the machine from his showlder, wafold it, change it to sawing on « 
1 hillside, tald it up, and place it on his shoulder again, and per~ 
2 farm the whole operation in Tess than one minnte, The machine 
stands steady and works on any ground where two men can stand 
to run a cross-cut saw. 
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Ix our, last month's jamna“we had jusb time onough, as we wore 

going to ptoss, to inform our readers of the retirement of Dr. 

Schlich. His resignation took effect from tho first day of this 

year. : 

Our late Inspector General was for more than 15 years too 

* prominont a figure in Indian forest politics for his final rotirement 
from our midst to pass unnoticed, although during the past four 
years, while he has been lnbouring in owr intorosis at Cooper's 
Hill, we have become so completely accustomed to tho rule of his 
genial successor. 

‘William Schlich came to us 22 years ago from the State of 
Hosso-Darmstadt. He studied at Giessen under the immortal 
Teyer, whose favourite pupil ho was. Heyer, than whom no 
more successful teacher of Forest Heonomy has over lived, fore= 
told his pupil’s future distinguished career, and singled him out 
from among all tho thousands who had sat at his foot, as his 
successor in the professorial chair, which had been yendered fa~ 
mons during half a century by the ominent father and his no loss 
ominent son. And thero is no doubt that if India and the British 
Empire had not secured the benefit of his services, Dr. Schlich 
would now be presiding at Giessen, forming new generations of 
German foresters. What was Gormany’s loss was our gain, and 
therefore also ihe world’s gain. 

On the completion of his career at Giessen, the youthful Scblich 
passed such a brilliant oxamination, that on its results alone he was 
able at once to claim tho degroo of Ph. D. We neod hardly say 
tnat the Doctor’s degree is the only distinction conferred by the 
German Universitios, and can be gained only by those who have 
carried out somo original reseurch, and haye written an approved 

ra 
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thesis on it, Here we cannot help pausing by the way to remark 
how different an academic position forest science holds in India 
and in Germany, the foromost scientific country of the world. 
Hero in India, with « solitary exception which only proves the 
tule, no Forest Officer has yet been deemed worthy of a seat in the 
Senates of tho local Universities, although we have only to run 
down the list of Fellows of any of theso Universities to road the 
names of numerous persons whoso sole title to figure therein is 
either success in business or the mere accident of birth, There in 
Gormany, forestry is a branch of University loarning as important 
and respected as almost any other, and the only degree, viz., that 
of Doctor, which the educational system of that country allows, 
may be gained for excellence in Forest Science. 

At the age of 27, Dr. Schlich, with our presont Inspector Gen 
eral, was selected by Dr., now Sir, Dietrich Brandis to come out 
to India, By this timo he had already completed his probation in 
the Forest Department of his State, and had become a finished 
forester, And uot only this, but he had oven made his first essays 
Jn the fiold of forest litorature, and had at that early age acquired 
for himself a high reputation on tho Continent. Thus he came to 
this country not a moro raw inexperienced griff, but an acknow- 
ledged master of his profession, and possessing an intimate practi- 
cal acquaintance with the working and organization of the finest 
Forest Departments in the world. 

He joined in Burma in the beginning of 1867 as an Assistent 
Conservator, but was promoted to Deputy Conservator in the short 
space of six months. He worked with such success that he con- 
stantly carned the highest enconiums from the Chief Commissioner, 
His groat ability and industry soon forced themselves on the 
notice of the Supreme Government, and when in 1870 the charge 
of the Sind forests fell vacant, he was selected from a different 
Presidency and from a remote part of tho Empire to fill it. This 
was the first time he was placed in an independent position, and he 
was not long in turning his opportunity to the hest account. In 
those days (not so very long ago, however) the most crude ideas 
prevailed regarding the management and working of forests, and 
in the Province of Sind in particular, forest maltors were in a 
very deplorable condition indeed, At the present day, only 22 
years later, it is difficult to conceive that what are now tho 
merest common-places of forest conservancy, such as demarcation 
and settlement, a special law, a sustained yield, systematic working, 
&o., were subjects that were eithor still under discussion or open 
to dispute, and were somo of them not even dreamt of in many 
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parts of the Empire. Young Schlich had thus a completely clear 
field for the exercise of his rare powers of organization, and he 
took full advantage of his opportunities. In two short years, out 
of chaos and annual deficits he evolved order and surpluses. 

Tis exceptional services did not of course pass unnoticed. In- 
dood thoy met with very early recognition, for towards the end of 
1872 he was transferred to a wider sphore of usefulness in Bengal, 
whore matters were porhaps in even a worse plight than they had 
been in Sind. Here in the richest and most populous province of 
the Empire hardly anything had yot beon done either to preserve 
its forests or to develop its timber resources, such as thoy were. 
And to intensify the difficulty of the situation the establishment 
was in a complete stato of demoralisation. The forests, distributed 
ovor an onormous extent of country, had to be explored and classi- 
fied, measures for their demarcation and reservation had to be sot 
on foot, the establishment and its work had to be completely ro- 
modelled, and the forest finances and accounts had to be set in 
order. Dr. Schlieh’s energy and industry, his previous varied 
exporience and training, and his great fortility of resource and 
power of initintive eminently fitted him for this hereulean labour. 
Sir Guorge Campbell, the terror of all official mediocrities and a 
most uncompromising master to serve, was Lieutenant Governor ; 
but Dr. Schlich succeeded at once in gaining his complete confi- 
dence. The work of exploration was undertaken and prosecuted 
with an energy that no obstacle could daunt, and the early Bengal 
Annual] Progress Reports prove how thoroughly it was done, The 
charges wore all overhauled and recast, and the revenues improved 
and placed on a sate basis, Sir Goorge was followed by Sir 
Richard Templo, a ruler who, in the Central Provinces and Bengal 
and thon in Bombay, has done more for forest conservancy than 
any of the other numerous great administrators who have from 
timo to time controlled the destinies of the various provinces of this 
Empire. Under the new chief the difficulty was not to get things 
done, but to prevent them from being done too fust, and without 
that due deliberation so necessary for the permanency of any 
measure. And it speaks volumes for the sound judgment and 
groat self-restraint. exercised hy Dr. Schlich that out of the large 
and numerous areas either actually reserved or proposed to be 
reserved by him, no important oxclusions have yot, after a lapse 
of more than 12 years, been found necessary. It is superfluous 
to add that with Sir Ashley Eden, as with his predecessors, 
Dr. Schlich enjoyed the full confidence of his Government, and 
continued to be mentioned in the highest terms in their Resolu- 
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tions and lettors. When in 1878 he went to Europe on a well- 
earned furlough, all was order and prosperity in his Department 
of the administration, There was a steadily increasing revenue, 
and a largo and well-matured scheme of reservation had been 
sanctioned, and, to a great oxtont, alroady carried out. In their 
Teview of his last provincial Progress Report, the Governmont of 
Tadia tendered him their special thanks for the valuable services 
which he had rendered to the State. 

Thoroughly recruited in health and vigour, he returned to India 
in 1880, and was placed in charge of the Punjab forests, a post of 
exceptional difficulty, and demanding tho exercise of gront tact and 
judgment, and of an intelligent firmness froe of all ostentation. He 
had to bolster up a rapidly falling revenue and push on reservation 
in the teoth of powerfully supported clamours for presont wastofal 
enjoyment. During the short timo he remained in the province 
he had not, or was not ina position to make for himaclf, the same 
opportunities as he had enjoyed in Sind and in Bengal, He stayod 
long enough, however, to Jeave his mark on forest affairs there. 

From the Punjab he was translated, at the end of 1881, to the 
hoad-quarters of the Government of India to replace Sir D. Brandis, 
who wont on deputation to Madras io re-organizo the forest admi- 
nistration of that Prosidency. In April 1883, Sir Dietrich retired 
on pension, and Dr. Schlich was confirmed as Inspector General. 
Ho held this post until February 1885, when he was invited by 
the Secretary of State to organize the Forestry Department of 
Cooper’s Hill College. 

To the four years of his Inspector Generalship we owe several 
very important measures, the principal of which are (i), the re-or- 
ganization of the Controlling Staff to relieve the block of promo- 
tion that had hitherto prevailed ; (ii), the formation of the Imperial 
Working Plans Branch ; (iii), a revisod (the 8rd) Edition of the 
Departmental Code, and (ix), tho imperialization and re-organizae 
tion of the Dehra Din Forest School, 

The first of those moasures had become absolutely essential to 
allay the deep discontent that prevailed among hard-working de- 
serving officers, who had been growing sick with hope deferred, 
Evory one is not probably awaro that this moasure first camo under 
discussion while Dr. Schlich was still in the Punjab ; but it was he 
who set the ball roiling, and carried it through successfully in spite 
of the financial embarrassments of the Government of India. Ow- 
ing to these embarrassmenta, howover, no wholesnla remady, such 
aa was really required, could be adapted, and actually only tempor- 
ary relief for a few years was afforded. 


DR. WILLIAM SCHLICH, 49 


Tho socond measure, certainly hy far the most important of tho 
four, was the formation of the Imperial Working Plans Branch, 
Up to that time the business of preparing working plans and con- 
trolling their execution was a purely provincial matter, depending 
mainly on the Conservator of Foresis, the professional adviser of 
his Government. Such a system was bound to leave too much 
room for the play of individual idiosyncracies both in the framing 
and eriticism of the plans and in their execution afterwards ; and 
it thus failed to socure for them that stability, without which they 
toust be only so much waste paper. Under the present system, 
even if the criticism of the central office is erroneous or based on 
misconceptions, an opportunity is always afforded for full discussion 
from both sides before a plan is finally considered and sanctioned 
by the Local Government ; and when once it has been thus sanc- 
tioned, no control can be more effective than from an office entirely 
free from loeal prejudices and influences. A central office of con- 
trol is as absolutely essential in the matter of working plans as it 
is in the caso of accounts. As the proper management, treatment 
and working of our forests aro the be-all and end-all of the Depart- 
ment, it was necessary that tho ultimate control should be vested. 
in an officer possessing the experience and prestige of the forest 
advisor to the Supreme Government, There is yet another justifi- 
cation for the present system. The provincialisation of forest 
businoss had left that Government without any real safeguard thet 
the valuable State forests are managed in tho right way, and this 
system now gives to it tho means of watching over the working of 
those forests without tnduly interforing with the necessary freo- 
dom of action of Local Govornments, 

Tho Third Edition of the Departmental Code was a very great 
improvement on the preceding ones, But as uo Department of 
Government can remain in statu quo, especially a new one like 
ours, that Edition has served its time, and a new one is urgently 
called for, in which bettor provision shall be made for the control 
of the working of forests and for the collection of statistics of 
yield, and by which the returns to be submitted by Divisional offi- 
cers and Conservators shall be simplified and rendered fuller and 
mora logical, so that we may once for all got rid of the appalling 
mass and variety of Forms with which Annual Progress Reports 
are at present overladen, 

The imperialization of the Dehra School and the modification of 
the system of instruction with which it was necompanied, will have 
almost as important results as tho formation of the Imperial Work- 
ing Plans Branch, and will certainly have much wider-reaching 
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effects. To the original eight months of purely theoretical instruc- 
tion at Dehra given in two separate terms of four months each, 
was added practical and theoretical instruction given out in the 
forests during twelve months by two officers having no other work 
to occupy thoir timo or distract their attention. Another important 
reform was the establishment of a Hindustani class for candidates 
for the Forester’s cartifiente. It was necessary to invent this certi- 
ficato for the benofit of backward provinces, in which a sufficient 
number of qualified candidates cannot be obtained to follow the 
course of instruction given in English. Whon the Department ex- 
pands in a few yoars, the Hindustani text-books prepared for the 
yornacular course, and the experience gained in teaching the class of 
men in question, will onablo the Punjab and the Contral Provinces 
to establish at onco sceond grade Forest Schools of their own for 
the training of lower subordinates ; and non-Hindustani provinces 
will find themsolves placed in a position hardly leas favourable. 

Dr. Schilich’s latest great achiovement is the organization of the 
Forestry Department of Cooper’s Hill College. ‘The matter was 
deemed of such importance that the highest Forest officer in India 
was chosen for it. At the same time his other qualifications—high 
professional attainments, literary ability, unflagying industry, dac- 
ing initiative, judicious tact, and exact knowledge of what is ro- 
quired for making a successful forest officer in the vast possessions 
of the British nation—rendered him the best man for so novel an 
undertaking as the establishment of a Forest School in Great 
Britain, Up to then every other European State of any impor- 
tance had possessed at least one such school, and had long recog- 
nised Forestry as one of the liberal and, wo may even say, learned 
professions. Great Britain alono, althongh possessing in her vast 
Empiro forest resources before which those of all other countries, 
except the United States, are completely dwarfod, remained behind 
the times. Sho has now at last a Forest School of her own, and 
one at the head of it, who, if he had not entered her service, would 
now in all probability be the foremost teacher of forestry in Ger- 
many. He has been at his new work only four yoars, and has 
already sent out to ns two hatches of well-trained forest officers, 
and is hold in the very highest estimation amongst the great forest- 
ers of Germany, who aro surprised by tho breadth of his informa- 
tion and ideas culled in a much vaster and more varied field than 
the whole of Europe put together can offer. The manuscript of 
works on asylviculinre, utilisation and forest organization are ale 
ready complete, and only await further corrections at the cautious 
author's hands to be published. 
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The presont school has been established by and for India, simply 
because the Government of India is the most enlightened Govern- 
mont in the Empire. It now depends entirely on the British 
nation to utilise it for the benefit of the colonies, and make it the 
largest and best in tho world. In order to attain this end they 
could not havo a botter teacher and guiding genius than Dr. 
Schlich, while the forest areas of the Empire aggregate several 
times tho entire extent of tho forests of Europe, money is no con« 
sideration, and Englishmen (using the term in the generic sense) 
have a greater aptitude for forest work than any other nation in 
the world. The result now depends entirely on the Colonial office 
and the pride which Englishmen will take in their National Forest 
School. 

Within tho narrow limits of this short article, we have said 
enough to show that Dr. Schlich has deserved well of India and 
of the British nation, Hvory body cannot be the “papa” of tha 
Indian Forest Department, a relationship which has already at 
least three claimants in the fiold ; but if Dr, Schlich cannot pre- 
tend to that honourable appellation, he can at least establish his 
title toa no less honourable one, that of nurse, for he nurtured 
and tended the child in its infancy, and has handed it over, a sturdy 
and woll-developed stripling, to his successor. In his new sphere 
of activity we wish him every success, and hope that for many and 
many a year to come we shall continue to welcome amongst us the 
young foresters of his manufacture. 


SAL BARK AS A TANNING MATERIAL, 


Fox many years Captain Wood has been endeavouring to intro- 
duce the use of sil bark as a tanning agent. Thoro can be no 
doubt that if the tannin in this bark is equal to that in the bark of * 
Acacia arabica or Lerminalia tomentosa, we have in Northern In« 
dia almost boundless resources for the preparation of leather. Tho 
indigenous tanner being so insignificant a consumer indeod, Caps 
tain Wood has had in view chiefly the Buropean markets, and, as 
bark is a very bulky article, ho has from tho first sent out from his 
forests not the bark, but an extract from it, cither completely desic- 
cated or reduced to the consistency of treacle, 

This extract was prepared in a way similar to that by which 
catechu is obtained from the wood of Acacia Catechu. The bark, 
sirypped off tha wood, was eut up into places about tho size of the 
palin of one’s band, and hoiled in earthen pots containing enough 
water to covor the pieces up several inches. After bringing the 
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water to the boiling point, the whole was allowed to simmer for 
about an hour and a half, until the liquor became of a very deep 
red colour. The liquor was then strained off and put into another 
pot, in which it was boiled down to the consistency of treacle. 

291 maunds of bark yielded 23 maunds of the extract—about 
8 per cont. Terminalia tomentosa treated in the same way gave 74 
por eent., but the bark used was from mature decaying trees, while 
the sal bark was taken from young, but suppressed poles. The 
quantity of extract por maund of sil bark increased after 31st 
March, when the new foliage was proparing to come out. In the 
caso of Terninalia tomentosa, which brings out its new leaves later, 
the yield of extract diminished. 

The following quotation gives the result of the examination of 
the sal extract at the Forest School :—~ 

“ Extract in a semi-fluid stato— 


Per cent. 
Water, ee me ve 11298 
Insoluble in water, 5-86 7 
Tannin, se ae a 1673 
Other substances soluble in water, ... a 6618 
Total, w+ 100-00 


“Of the whole, 7-79 per cent. ashes were left. 

«The colour of the iron preeipitate is dingy green, The tannin is 
therefore of the same kind as that which is contained in Acacia Catechu 
extract, ‘The tannin of gall apples (gallo-tannin) gives a bluish-black 
precipitate with iron, and is therefore different, 

« Thore wes no catechu acid present. 

“The following is an analysis of good genuine Burmese (Rangoon) 

_ eutch, sent by Mr. Ribbentrop in January 1882 :— 


Cutch, Rangoon. 


Per cent, 
Catechu acid, aes we 0 
Catechu tannic acid, e785 
Incoluble in water, ... te 1485 
Boluble in water, sau 78°80 
Total, ss. 10000 
Ashes in the whole 8-89 per cent. on 


“The method of analysis waa the same in both oases, namely preci- 
pitation with gelatine, 
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“ Oaptain Wood's extract was thus apparently twice as good as Bur- 
mese catch,” 


A small quantity of the extract was sent for trial to the Govern- 
ment, Harness and Saddlery Factory at Cawnpore. The report of 
the Foreman was as follows :— 

“The concentrated essence of sAl bark received has been tested and 
tried as far as practicable with the quantity received. 

“The amount received, viz., 14 0z., was mixed with 21 oz. of water, or 
M4 times its own weight, and a rich brown liquor of 24° was the result, 
‘The quantity recoived was so very small, that its tanning properties could 
not be fairly tested, but judging from appearance and taste, I think it will 
be worth while to try it. It would be much better if it could be made 
solid instead of a liquid, as by doing this there is not so mnch fear of 
evaporation, which will cause the extract to vary in strength.” 

The report of the Superintendent ran thus :— 

© Tho liquor obtained from the extract of sfl bark registered 24° of 
the Barkometer, and it is probable that if a larger quantity had been 
sent a stronger infusion could have been made, 

“T hava not the means to test the extract chomieally to discover the 
exact amonnt of tannin, and I cannot make n practical test of auch 
small quantity; but I am of opinion that the extract would give good 
regults as a tanning agent, and it would be worth while to have sufficient 
extract to tan a given number of hides. Would it be possible to obtain 
5 owts. of this extract? A smal! sample of English logwood extract 
is herewith sent, to show you to what consistency the ail wood essence 
would be advantageous.” 

Some of the extract, completely driod, was sent to the English 
Journal “Leather” to be tested by their analyser, who reported 
as follows :— 


“I now give copy of the anelysis— 


Specific gravity, = 1388 
Moisture, = 7-33 per cent, 
Reduced to ashes, 0392, 
Tannin, = 


” 
Non-tennin, other acids, = 3:98 ,, 

“Tho colour of the solution made by the extract will be rather against 
its sale, but otherwise judging from its strength as about equivalent to 
chestnut wood extract of 80° Baumé, which is selling from £12 to £15 
per ton (i.¢., about Rs, 6 to 74 per maund). 

«No certainty can, however, be given as to its real commercial value, 
until it has been tested jn some tannery, the quality of the leather it 
prodnecs and tho cost being the prinvipal items involved.” 

1 


vesgh 
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The rosults of the analyses made in the Forest Schoo! lahoratory 
and by the Chemist on tho staff of “ Loather” are conflicting, 
Reduced to one and tho same percentage of water (viz., 7°33), 
tho two results give rospectively 17-41 and 32-29 as the percent- 
age of tannin, Evon if we accept the latter figure as correct, the 
yiold of tannin would be only about 2} por cent. of the weight of 
the undried bark, or, say, at the most & por cent. of air-dried bark. 
Air-dried oak bark of only medium quality contains from 10 to 12 
per cent. of tannin. 

If we accepted the figures of the Oudh oxporiment as final, we 
should be forced to conelude that tho prospects of sil bark as a 
tanning material are vory slight indeed, But there are two cir- 
cumstances connected with the experiment, which justify us in bes 
lieving that matters are not so hopeless as they would appear to bo. 
Th the first placo, the bark was taken off suppressed poles, and no 
forester has failod to noto the immense differonce that exists bo- 
twoen the bark of suppressed and vigorously growing sfl poles in 
rospect of thicknoss and sappiness, especially if these Intter aro cop- 
pice-grown, And, in the second place, we know in what estima- 
tion Terminalia tomentosa bark is held by tanners in many parts of 
India. There iv henve good ground for assuming that the bark of 
vigorous coppice-grown s4l poles will not be found less rich in tan- 
nin than goo oak bark. The dark colour of the solution obtained 
from the oxtract may prove an obstacle to its general employment, 
but it is possible that in tho process of desiccation the decoction 
was burnt; and oven if this were not so, somo means may be de+ 
vised for eliminating the colouring matter, Babul bark contains 
a large proportion of colouring matters, and yet the leather pre- 
pared with it is not, as far as we know, of a darker hue than most 
of the leathers manufiuctured in Europe. We hope soon to be ablo 
to place before our readers the results of oxporiments about to be 
undertaken by the Forest School. 

It is a disgrace to India that with an inexhaustible supply of 
tanning materials in hor forests, she should still export to Europe 
shiploads of her raw hides. The great success already attained by 
the leather manufacturing industry at Cawnpore is sufficient 
proof of the fact that we can, if only the nocessary enterprise and 
capital were forthcoming, easily compete with Uurope in this as in 
many other industries which had formerly been considered as a 
speciality of tho West. Tf further proof were wanting, we have 
only to add the thet, known to vory fow peuple outside the trade, 
that even tho vory best English lenther has to be put through a 
further process of curing before it is made up into harness in 
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India, as the untreated leather suecambs much more rapidly to 
the deleterious influences of the climate, The development of the 
tanning industry is, however, very severely handicapped by the 
existence of caste prejudice, and it will be a long time before the 
Hindu commercial classes and the Hinduised Mahomedans of India 
will begin to devoto their capital and their talents and energy to 
the development of the leathor industry of thoir country. 

As regards that industry at Cawnpore itself, owing to the ap- 
proach of the Bengal and North-Western and tho Lucknow-Sita- 
pur Railways to the forests, it may soon pay to send the hark itself, 
properly dried, to the Cawnpore market. If so, the « udh forests 
alone will be able to produce more sil bark than the whole of the 
Cawnpore tanneries will ever bo able to consume, At present, 
howevor, the fanners there aro too much wedded to the uso of 
babul bark to take up a new tanning substance, the effectiveness of 
which as yet to bo proved. Babul bark of first-rate quality is 
obtainable in sufficient quantities for prosent requirements, and 
hemlock spruce bark is added to tho babul bark liquor to keop up 
its strength and to feod the leather, 


ANEW SPECIES OF MAHOGANY. 


Swietenia macrophylla, &. King.—Under this name was described 
in Plate 1550 of Hooker's Feoncs Plantarum, in 1886, a new spo- 
cies of mahogany, whoso existence was brought to notice in rathor 
unnsual fashion. Tn 1872 sceds of ‘mahogany’ were sent by the 
India Office to the Royal Botanic Gardens in Calcutta, They were 
said to have been collected in Honduras. As soon as the seedlings 
wore a fow inches high, it was seen that they were different from 
those of the true mahogany, and they wero accordingly planted out 
undor tho name of Siwietenia species,’ In their twolfth year many 
of the plants had already reached a height of 20 feet, and had 
bogan to flower freely. In 1885 many of them yielded capsules 
containing good seed, thus prusenling a marked contrast to tho 
habit of those of the true mahogany, which does not seed until 
it is 80 or 40 years old, and even then only very sparingly. 
‘The treo was consequently described as a new species by Dr. King, 
this being one of the raro cases in which a West Indian tree has 
een newly described in the Hast Indies. 

There aro beautiful avenues of this new mahogany in the Cal- 
eutta Gardens, and seeds and plants of it have been distributed for 
growth clsowhere, So fir as can bo judged from young specimens, 
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tho wood has a rather lightor colour than that of S. Mahagoni, and 
somewhat different structure, but the quick growth of the new 
species, and its habit of producing good seed in | quantity, make it a 
desirable species to cultivate, 


3.8. G. 


A NEW VIEW OF JARDINAGE. 


M, Ad. Gurnot, a distinguished French Forest officer, has ros 
contly published several pamphlets regarding a new application of 
jardinage, which he has termed “La méthode du contréle.” In 
defining and discussing the advantages of his system he compares 
it with what French foresters call “ Za méthode naturelle,” which 
will be found fully descrihed in Mossrs. Fernandez and Smythies’ 
translation of Bagneris’ Manuel de Syleiculture.* For those read- 
ers who are not acquainted with Frouch foresiry, it is necessary 
to say at the outset that this latter method is, in the estimation of 
French foresters in general, and of the French Forest Schools in 
particular, tho sole one worthy of consideration, the only two other 
methods they adopt, viz., jardinage and coppice, being relogated 
the ono to mountain tops, small woods and protective fringes, the 
other to State forests still under conversion into high forest, and 
to coppieo woods belonging to nocessitous Proprietors unable to 
afford tho exponse of conversions, 

In doseribing M. Gurnand’s system wo cannot do botter than 
translate an account of it given in the Revue des Eous et Forts 
for March 1888, which acccount has received that gentleman’s 
approval. 

“M. Gurnaud discusses his system undor the two following 
heads :— 

(1). Jardinage considered as a method of treatment, 
(2). Determination of the yield in jacdinage, 


T—Jardinage a a method of treatment. 


“The word ‘jardinage” is often considored as synonymous with 
disorder, confusion, and fauliy and extensive working. The ays~ 
tem has fallen into guch diseredit that our forest school hardly 
treat of it except as a matter of more form, and mention it only to 


* Gorman foresters will recoguiso this mathod under the title of Femelechlag- 
botrieb (Heyer). As regards the procedure for secuting the regeneration of tho 
old crop, the system will be found treated at length in Fernandez’ “ Rough 


Draft of o Manual of Indian Sylviculture” under the designation of the * Uni- 
form Method,” 
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banish it to the most remote heights of our mountain ranges. In 
M. Gurnaud’s opinion tho manner in which the above condemna~ 
tion of jardinago has boon arrived at is rather summary. The dis- 
advantages of the method are more apparent than real, and can, 
ha belinves, be got rid of or minimised without causing its total 
rejection. 

“ A forest worked by jardinage is in a state of regeneration over 
its entire area. This of course means that trees of all ages are 
mixed together, but it by no means excludes the idea either of 
systematic work or of rational treatment. On the contrary, mo- 
thodieal and progressive exploitation can perhaps less be dispensed 
with here than in any other method of treatment, and must be se- 
cured by dividing the forest intu a certain number of pormanent 
coupes. 

“Tho rogenoration fellings may be located in successive order, 
and made on the combined basis of area and volume just as well as 
in the Méthode naturelle ; and cleanings, thinnings and other foster- 
ing operations become here of paramount importance for the con- 
stitution of the upper stage of growth, by means of individual at- 
tentions paid to the most promising and valuable trees. Thus 
understood, jardinage really becomes a most intensive method of 
treatment. 

“Tho ‘natural method’ is based on the idea that the forest to be 
treated is composed of similar elements (crops) se constituted as to 
run through a complete eyclo of work and growth fixed for them 
beforehand. The idea, perfectly naiwral nevertheless, of a treo as 
an individual disappears and is replaced by that of the crop. But 
we know that in a state of nature, particularly in mountainous ro- 
gions, marked differoncos presont themselves in the size, vigour 
and mode of development of two neighbouring trees, and that 
theso differences become more and more pronounced with age. So 
the uniformity sought afier for the crop as a whole can be realized. 
only by sacrificing the better individuals and preserving those that 
are inferior. Once the crop has been formed on the lines fixed for 
it by the usual succession of follings, nothing in the world can 
make it leave those lines. Tho means of. afterwards modifying its 
constitution are very restricted and partial. Indeed, itis only at 
the close of the current rotation that the forester will be able to 
judge of tho results of his work, and not Before that moment will he 
be able to effect or introduce any changes of a radical nature, 
Whatevor happens, unless he chooses to completely upset all the 
provisions of the working plan which it has cost so much labour 
and thonght to davisa, ha must wait until the rotation is over. 
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“The forest worked by jardinage possesses in this respect a very 
material advantago over one presenting a gradation of ages. In 
the former the unit of work and treatment is the tree. Tach indi- 
vidual unit becomes conspicuous aa scon as it has got above the 
stago of the underwood, that is to say, from a very early age. At 
each felling, whether it be for regeneration or for improving tho 
constitution of the crop, tho trees are, 80 to say, all passed under 
reviow, and the best are lef to form the upper story, which is thus 
constantly reeruited from the most promising individuals of an un- 
derwood that forms a permanent, protective covering over the soil, 
Constituted in this manner, the uppor story consists of trees having 
free room to develop on every side, and thus puts on new wood at 
a very rapid rate, The frequent return of the fellings to one and 
the same point enables the forester constantly to watch the rosults 
of his operations, and to correct or modify his mode of working 
accordingly. The main end of conscrvation, viz., the improvement 
and enrichment of the forest, becomes tho divect object of every 
intervention on the part of the forester, who has thus in his hands 
all the means necessary to rear his forest in the desired manner. 
But this elasticity requires on the part of the forester great saga- 
city, close attention and a perfect grasp of the details of present 
as well as of past work, Thus, for instance, it would never do to en~ 
trust to a moro guard tho selection and marking of the trees to be 
folled. The delicate nature of the individual operations increases 
in the same proportion as the intensity of culture. 

“Tho application to sylviculture of tho theory of the highest 
rate of interest on capital invested has shown tho unsatisfactory 
position, from a financial point of view, of forests presenting a gra- 
dation of ages. Pressler has said of tho ‘natural method’ that 
it is ‘2uwachsbihmend’ and ‘finanzwidrig’*  Tardinage prevents 
the accumulation, by compound interost, of large capital sums in 
relatively small areas. The return, at short intervals, of the fel- 
lings to tho same points is equivalent to a frequent realization of 
the periodic incroment of capital. Hence in a forest under jardin- 
ago, the capital is more actively employed than in the forest treated 
by the ‘natural method.’ 

“The tendency of the present day is to seek small units of work, 
Jardinago, ‘e., a methodieal and intensive jardinago, is, in the 
opinion of M. Gurnand, niost in keeping with this tendeney, and 
in the various attempts made to get rid of the admitted disadvant~ 
gos of the so-called natural method, such as tho method of ¢ fu 


* Growth-pavalysing and opposed to Suaucial principles. 
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taie claire,’ tho Vorvenjingungsbetried of Pressler, the ‘jardinage 
thinnings’ of Borgerove, and the Bestandswirthachaft as defined 
Ly Judeich, this French author seex only so many steps taken in 
the direction of jardinage. 


LE—Determination of the yield in jardinage, 


“The diffeulty experienced in determining the yield in jardin- 
ago has perhaps not boen unconnected with the disfavour in which 
the system itself has been held. Nevertheless, if wo wish to im- 
prove and inoreaso the stock of a forest, ii ix ubsolutely necossary 
to know how much can be taken out, and thon never to fell moro 
than that quantity. M. Gurnaud gives us, in order to determine 
this quantity, a very simple device, a device that is perhaps too 
simple for its acceptance by some people. Briefly it is this :— 
Bring together the results of two consecutive enumeration SUrvoys 5 
to their difference add the quantity of produce that may have been 
taken out in the interval between tho two valuations, and divide the 
total by the number of yoars in that interval ; the quotiont is the 
figuro sought. This figure is obviously exactly equal to the mean 
annual inerement, so that taking out yearly just so much and no 
moro necessarily guarantees a sustained yield. The means of in- 
creasing tho stock must be looked for in the selection of the trees 
to be felled, rather than in devices for saving up a part of the yield. 

“The mothod of determining the yield just described is based 
exclusively on facts ; no method founded on mere speculations re- 
garding tho normal condition can be applied to forests worked by 
Jrrdinage. What tho normal condition is still remains to be defin- 
ed, even in respect of regular forests, and is therefore an abstraction 
still more difficult to conooive in respect of forests under Jardinago. 
Besides this, the various methods hitherto invented for determin. 
ing the mean annual increment aro inapplicable to crops under 
jerdinage. Thus in such crops there is nothing left for us but fix 
the extent of the follings by the control books, in other words, by 
means of {requont valuation survoys of the standing stock, 

“M. Gurnaud’s method is based exclusively on the present cone 
dition of the forest, and, as regards the futuro, is concerned only 
with improving tho conditions of production. Each successive 
survey will show at once what changes hava occurred since tho 
preceding one, and as this interval will never be long, the sum 
total of the annual fellings will bo changed whenever a change be- 
comes necessary. 

“In M. Gurnaud’s method there is of course no rotation in the 
strict senso of the term, but only a rotation of coupes. Since the 
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idea of a crop asa unity does not exist, there can obviously be no 
common term of oxploitability for all the trees composing the crop. 
The ago and the minimum size of tho trees to fell must vary in 
each case with the time and the place ; and, as M. Gurnaud aays, 
the control books will at once afford all tho facts necessary for a 
solution of the problem. Thus every forest becomes a field for 
local experiment, the resulis of which are recorded in the control 
books ; fram the combined resulta will bo evolved the rules of work 
for the future. 

“M. Gurnaud believes that with this method of treatment forest 
culture will pay at least as well as any other mode of utilisation of 
land, a result that will constitute the very best guarantee for tho 
conservation of forests and the general popularity of sylviculture.” 

The author of the article, of which the preceding isa translation, 
concludes wich a hope that the same amount of money, time and 
talonts may bo devoted to the working out of M. Gurnaud’s views 
of jardinago as has been consumed in building up the ‘ natural mo- 
thod, bolioving that the expectations of that distinguished forester 
in regard to bis mothod will probably be realized to their fullest 
extent. 

Tho preceding article is followed in the April Number of tho 
same Révue by an important contribution from the pen of M, Gur- 
naud himself. Quitting tho first four paragraphs of this paper, 
we give below a translation of the remainder, in which the author 
explains from his point of view the essential difference between 
the ‘natural method’ and his practice of jardinage. 

“ In the so-called natural method the detormination of the length 
of the rotation is roally founded on « mere hypothesis in respect of 
the rate of growth. Even ths hypothesis cannot be reconciled 
with that, exeapt hy foreed obsorvance of certain rules laid down 
for the purpose. And the rules themselves form the subject of 
laboured teaching, and are full of uncertainties. 

“With tho ‘méthode du contréle’ all hypothesis disappears, and 
the actually observed current rate of growth serves as basis both 
for the treaiment and for the orgeaisation of tho forest. A com« 
parison of the results of enumeration surveys of the stock shows 
exactly, coupe by coupe, to what extent the trees of each girth and 
species class have contributed towards the sum total of increase of 
production and, therefore, to what extent they can be drawn on 
for the yield of the next sub-period without trenching anywhera 
on capital. The annual fellings purge the crops of undesirable clo- 
ments, and improve their growth as well as their composition, They 
constitute a continuous sories of operations which lead gradually 
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but surely to the establishment of the normal state, and the guid- 
ing principles af which are derived direcily from the facts of the 
control books, and may be made the subject of very high-class 
teaching of no uncertain character. 

“The normal state is that condition of the stock in which, by 
means of tho annual increment, tho crop is enabled to yield the 
largost financial outturn of which it is capable. Once this condi- 
tion is attained, it soon begins to disappear owing to the accumula 
tion of surplus material, the result of the annual growth, and it is 
by the removal of this surplus in each sizo and species class that 
tho normal stato must be periodically established. 

“he new prineiple which L have heen recommending henco 
consists in anticipating the natural issuo of the strugglo for exist- 
ence hetween trees of different ages growing together, by execu- 
ting jardinage follings, whereby the trees interfering with the devel- 
opmont of the future victors are removed progressively, but in a 
timely manner. It is diametrically opposed to the principle of tho 
struggle for existence, prepared from tho earliest age of the seod- 
lings and oxpressly maintained up to the age of exploitability by 
the removal of every individual that violates tho conventional uni- 
formity, betwoon plants of one and the samo age and vigour. 

« My system is founded on the periodie counting and measuro- 
mont of the timber trees composing tho upper story of growth. 
Comparison of tho results of this survey, a mode of control that is 
capable of application in every forest, reveals at once the principles 
dinage should be made, and preves the absolute 
jacdinage as a mothod of treatment over every other 


on whieh the 
superiority o! 
method, 

“Thave heen employing my system during the past 25 years 
under a great variety of conditions of soil, climate and species. 
Everywhere I have found it load to the restoration of forests in- 
jured by overworking, to the roplenishment, without any sacrifices, 
of incomplete stock, to an increase of revenue, and to the raising 
of the profits of forest culture to so high a figure as to rendor 
this latter safe against the competition of any other modo of utilis- 
ing the land. 

“In forests that are already well-stocked, theso results are, of 
couree, obtained much more rapilly, and Uhe yield of tho annual 
coupes is at once very largely increasod.” 

We will reservo for our next Number our comments on the view 
01 jardinago set forth in the foregoing paragraphs. At the samo 
time wo earnestly invite discussion in these pages of a subject of 
such vital importance in Indian forestry as jardinage, 


62 FORBRTRY IN HUNGARY. 


FORESTRY IN HUNGARY. 
CHAPTER J.—(coneluded), 
(Continued from page 27). 

Rrants or User, Forzst Orrences, Gamez, 


Tho rights which existed prior to 1848, and rolated chiofly to 
firewood and pasture, but sometimes also tu timber, have in a great 
moastre boen commuted ; but much remains to be done in this 
divegtion, there beiag still 514 communes to deal with. Before 
1884, however, tho rights held by 628 communes in tho Stato for- 
osts hat been commuted or regulated, and negotiations were pend- 
ing in 147 others. It appears from tho record that there are now 
only 6 commuanos, holding rights in the State forests, in which the 
qnestion has not yet been taken up. As compensation in liew of 
grazing rights, many communes received forest-land with trees 
growing on its but, in a largo number of cases, they had hardly 
entered into possession when they proceeded to clean-fell the tim-~ 
hor; and the consequence is that these sreas, which, if properly 
managed, would have afforded ample fodder for the cattle, ond a 
certain amamt of wool also, are almost complotely ruined, and 
searcely produce any grass. It is said that, even when all rights 
have been commuted as far as practicable, it will be necessary to 
leave from 30 to 40 por cent. of the entire forest area open as for- 
est pasture ; but if this be the case, measures must be taken to 
prevent denudation, 

Under the head of Infringements of Rules (Contraventions) aro 
classed all acts and omissions provided against by the Forost law, 
which are committed by the proprietor, his family, agents, or work- 
men. For instance, if a proprietor treats his forest in sach a 
manner as to endanger its existence ; if he cuts down a Forest of 
Protection, or a forest of any sort on ground incapable of boing 
usod as fields, meadows, gardens, or vineyards, he is guilty of an 
act of infringement. The proprieturof a forest undor Section 17 of 
tho law, who cués moro timber than is allowed by the working 
plan, has to pay a heavy fine, and to replace the excess quantity 
cut by refraining for the necessary time from the ordinary annual 
fellings. All other contraventions of the provisions of the work- 
ing plan, such as the extraction of stumps and roots, pasturing of 
cattle, und the collection of dead leaves, grass, or horbs, are punish« 
able by fine. Among punishable omissions may be mentioned the 
following, viz. :—non-submission of proposals for the working plan, 
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non-employment of the necessary establishment, non-exercise of 
proper supervision, omission to re-plant or re-sow luv the extent 
prescribed by law. Heavy fines can be inflicted for such omis- 
sions, as well as for neglect to report the resignation or dismissal 
of an employé,and for failure to observe the standing orders for 
the prevention of forest fires and attacks by insects, or the regu- 
lations regarding the transport of rafts and logs. 

Among Forest offences (délits) are classed thefts of unfashioned 
produce, if its valno and that of the damage caused are together 
not more than 80 florins (£2 8s.) ; damage of any sort to the value 
of less than 30 florins; dangerous acts and omissions without 
regard to value; and the purchase or sale of produce the sale of 
which has been prohibited. Such offences may be disposed of ad- 
winistratively hy the mayor or head of the police. But thefts 
and damage to the value of more than 30 florins, acts and omis- 
sions which have resulted in a forest fire, thefts of fashioned pro- 
duce, and tho illicit collection of seeds, are offences punishable 
under the ordinary law only, They are to be tried at once, taking 
procedence before all other cuses. The delinquent pays the value of 
the stolen goods, as well as compensation varying in amount from 
one-quarter to tho whole of the estimated damage he may have 
done ; and, except in cases of theft of dry wood, branches, shrubs, 
lraken pieces of wood, bark, acorns or ather fruit, he pays also an 
amount equal to the sum of both these together intu the Forest 
and Charitable Funds. : 

Betwoen 1881 and 1884, the following cases of Infringement of 
Rules and Offences occurred :— 


Intringe- Ofences. 


ments, 
Acquitted on appeal, a wwe IT 8,880 
Confirmed, eevee TT 86,879 


. Total, 188 42,009 

The fines amounted to £7,070. The number of such offences in 
the State forests alone, dealt with in 1884 and 1885, was 49,529 
and the fines amounted to £9,812. 

Thore is a great deal of game in the country ; and it is, owing to 
the introduction of laws for its proservation, decidedly on the in- 
cronso. In the Carpathian Mountains are found the bear, wolf, 
lynx, red-deer, and roe-deer ; also hares, partridges, eaporcalzie, 
biack game, and others, Before 1872, proprietors of land had not 
the right to prevent other persons from pursuing game over their 
property. But in that year it was enacted that the right of shoot- 
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ing and hunting belonged solely to the ownor of tho land, and a 
close time for cach kind of game was fixed. A law passed in 1883, 
however, does not allow this right over a proporty of less than 200 
arpents (284 acres) in extent; but small proprietors, owning not 
less than 50 anpents (71 acres), may unite together to make up the 
required area, and they can then secure the sole right to pursue 
game over it. Proprietors who have less than 50 arpents, or do 
not join with others to make up 200, must farm their shooting 
with that of the communal Jand, and they then receive a propor- 
tional part of the income derived from it. Guns are taxed, and 
shooting licenses have to bo taken out, poaching being severely 
punished. Sworn forest employés are exempt from the gun and 
license tax, but can only shoot within the limits of their own charge 
and with tho consent of the proprietors of the land. 

It is said that during 1884, 1,102,926 head of game, inclnding 
280 bears, and valued at £53,200, wero killed on about one-third 
of the Hungarian territory ; and it is probable that the gamo killed 
in the entire country was worth nearly £100,000. 

There is a national sporting society, with 1,200 members, which 
watches over the interests of the chase. It has recently introduced 
tho wild sheep (moufion) and the wild turkey into Hungary. 


Forzsr Scuoors. 


The Academy at Selmeezbénya.—Tho institution at Selmeczbinya 
was opened ag a school of mines in 1770; but a forest class was 
added in 1808, some idea of the developmont‘of which may be 
obtained from an inspoction uf the following figures, showing the 
numbers of forest professors and students at various periods :— 


‘Professors, Students, 


1808- 9, 2 22 
1809-10, 2 87 
1814-15, 2 5 
1821-22, 2 29 
1833-34, 2 13 
1865-66, 2 82 
1867-68, 5 85 
1872-78, 6 96 
1878-74, 6 134 
1882-88, 6 992 
1884-85, 6 287 a 


Tho Forest Branch is now by far the most important, there being 
325 forest students but only 80 minors. A forest officer of high 
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rank has charge of it, under the control of the Director who is a 
mining engineer. ; 

Young men who have completed their studies at the High 
School, and passed as Bachelors of Lotters or of Science, are 
eligible for admission. Tho ordinary course of studies extends 
over threo years, but candidates for appointments as forest en- 
gincers remain an additional year, in order to complete their studies 
in mechanics and architecture. All regular stud6nts must go 
through the entire ordinary course, and ate examined every six 
months before a special commissioner, in order to test the amount 
of progress they have made, Fees are not charged, and twenty 
scholarships of £24 each are given to those among the poorer 
students who are found to have done the best. 

The courses of mathomatics, physics, geometry, and architecture, 
which are conducted by professors belonging to the school of mines, 
aro the same for tho miners and tho foresters, and there are no 
special professors for chemistry and forest botany. In the opinion 
of tho heads of tho Forest Department, the present organisation is 
unsatisfactory, the following being the principal objections taken 
to it. The school is under the Minister of Finance, instead of 
under the Minister of Agriculture as it ought to be, for he is 
charged with the control of both the forests and the mines. Tho 
subjects common to both Branches are taught rather from tho 
minors’ than the foresters’ point of view, to the prejudice of thoir 
application by the forest students to their profession. The Forest 
Department hopes that these drawbacks will be considered by the 
Government, and that the school will be reorganised on a new 
basis. 

‘There is a magnificent library, and also a museum containing 
splendid collections of various kinds, such as minorals, rocks, 
botanical and entomological specimens, samples of raw and manu- 
factured produce, sections of wood, and many other things. The 
museum also contains models of forest engineering works, 
kilns, tools, and apparatus for felling and converting timbor, as 
well as a collection to illustrate the diseases of trees, especially 
those caused by fungi of varions kinds. Some forests near the 
school are placed under the control of the Diroctor for purposes 
of insiruetion, and the students make annually one or two forest 
tours with their professors, 

Thora is a second school, with about 50 students, at Kérds in 
Slavonia, but it is not in a satisfactory state and is about to be 
reorganised. 

Mention has previously been made of the State Forest Examina- 
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tion, which, in addition to that of the academy, must be passed hy 
all candidates for the superior service before they can be appointed. 
The committee under which this examination is conducted is 
composed of twenty members, nominated every six years by the 
National Forestry Society from among State or other forest of- 
ficers, but appointed by the Minister of Agriculture. The presi~ 
dont, who has the righi to select annually from among the members 
of the committee three commissioners to actually undertake tho 
examinations, is the Director-General of Forests. The candidates, 
who pay an entrance-fee of £2 each, are examined in the following 
subjects, viz. :—Sylviculture, working of forests, valuation surveys 
and working plans, construction of machines and buildings, forest 
protection, control of hunting and shooting, organisation of the 
forest service, functions of the varivus grades of officials, forest law, 
and the commutation of rights; they are also required to show 
themselves capable of taking independent charge of a forest estate. 
On passing this examination, they receive a diploma, Of the 210 
candidates who were examined during the five years from 1880 to 
1884, 160 passed and 50 were rejected. Every year, one of the 
most promising among the young forest officers who has passed 
the examination is sent abroad to study forestry in other countries. 
He receives an allowance of £80 towards his expenses. 

Secondary Schools.—Two secondary schools are supported by 
the National Forest Fund, one at Kirdlyhalom, near Szoged, 
‘opened in 1883, and the other at Vadaszerdé, near Temesvar, opened 
in 1885, A third is about to be established in Transylvania, The 
course of instruction, which lasts two years, is both thooretical and 
practical ; the students, of whom twelve are admitted annually to 
each school, aro taught the science of forestry to a sufficient extent 
to enable them to perform their duties satisfactorily, and to train 
and guide the workmen employed under them. They are main- 
tained at the school either by the State, or from the National 
Forest Fund, or by private persons. Those sent up privately 
pay a yearly contribution of £12 for their lodging, food, and 
clothes. The age of admission is from 17 to 85, and candidates 
must be of sound health, particularly as to hearing and sight, 
and have a good knowledge of reading, writing, and arithmetic. 
Each school has a staff of ihree forest officers, one of whom acts 
as Director. An increased number of schools is required, especi- 
ally in the north and west of Hungary. It has been previously 
said that forest subordinates are required to pass the Forest 
Guards’ Examination. This is held in various towns throughout 
the country, before a committee of forest officers presided over 
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hy the local inspector, Of the 976 candidates who wore examinad 
during the five years from 1880 to 1884, 827 passed and 149 
were rejected. 


Tae Natiovat Forxst Funp. 


This fund is mainly supported by tho payment into it of four- 
fifths of the fines levied from persons convicted of forest offences, 
the remaining one-fifth being paid to the communal charitablo 
fund, so that the commnne is interested in the conviction of of- 
fenders. If the proprietors of forests which are under the pro- 
visions of soction 17 of the law compound offences, they must pay 
into the National Fund onc-half of the sums so received. 

The receipts and expenditure of the fund during 1884 and 1883 
wero as fullows, viz. 


1884. 1895, 

Receipts, Sie £2,000 £2,080 
Expenditure, fe sn 2,400 2,668 
Deficit, we £400 £588 


The law provides that one-fifth part of the gross income must be 
annually capitalised, s0 that in the courso of time the revenue will 
he increased by the interest on the money so invested. The fund 
has now a capital of £8,800, including about £3,200 worth of school 
and othor buildings. Its revenues are devoted to tho following 
purposes, viz, :—The cultivation of plants for stocking bare ground ; 
the maintenance of secondary schools, including the stlaries of 
the professors and the support of a portion of the students ; tho 
holding of tho State Forest. Hxamination an of the Forest Guards’ 
Examination ; and tho publication of professional works. ‘The 
revonues are not, however, sufficient to cover all these charges, 


and the deficiency is made good from the general forest budgot of 
the State. 


Tan Narrovar Fonusr Socisry, 


The society, consisting at the prosent time of about 1,500 mem- 
Lers, was founded in 1866, and has a capital of £16,000. It ren- 
ders excellent service to the cause of forestry in Hungary by 
giving an anual prize of £44 for a work on a professional subject, 
as well as by publishing a monthly journal, and in other ways. It 
grants an allowance to the widows and orphans of forest officers 
who have beon members for fivo years, if they have been left in 
poor circumstances, 


(To be continued.) 
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THE DOUGLAS FIR IN SCOTLAND. 

> Awoyasr the exotic timbor trees which have been intreduced into 
Enrope during tho present century, tho Douglas fir bas attracted 
moro notice than any other species, owing to its remarkably quick 
growth daring eatly youth. Specimens growing in freo positions 
ave bolieved to have laid on a mean annual increment of as much 
as B cubic feot, while only 1 cubic foot, at tho outside, could bo 
expectod of a larch tree; and even in a few fully stocked woods 
the increment appoared exceedingly great. : 

In tho “ Gardeners? Chronicle” of October 8th, 1887, p. 427, an 
extract from the “ Perthshire Constitutional ” was published, which 
drow attention to the oldest pure wood of Douglas fir, situated at 
Taymount in Perthshire, on the estate of the Barl of Mansfield. 
Tho plantation in question is spokon of in glowing terms, but only 
a fow scanty measuroments are given, so that it is difficult for the 
reader to arrive at any definite idea of the progress of the planta- 
tion, whoreby he can compare it with that of our indigenous timbor 
trees, Besides being of very rapid growth, it has been claimed for 
the Douglas fir that it is not liable to disease—an advantage, which, 
if it really did oxist, would be of great weight. 

Such general statoments are often misleading, and 1 determined 
to tako the first opportunity to enquire somewhat more fully into 
this matter. Accordingly during a short tour in Scotland in July 
last, I measured a sample plot in the ‘Taymount Dough fir plen- 
tation, and I also measured, by way of comparison, a sample plot in 
an adjoining Scotch pine plantation, ‘The results of theso measure 
ments snem to me of sufficient interest to deserve publication. 

The plantation of Taymount is situated about 7 miles to the north 
of Perth, in 5649 northorn latitude, and at an clevation of about 
200 feet abovo tho level of the soa, The ground slopes very gently 
towards the south-east, and the soil consists of so-called “ stitf till,” 
which in this case may be described as a loamy clay, retaining 
moisture well. The quality of the locality may safely be given as 
first or best quality for the growth of trecs. Tho rainfall has been 
put down at 28 inches annually, Tho aren of the plantation 
nmounts to 8 acres, and this was planted by Mr. William M?Cor- 
quodale, the senior wood manager in Scotland, in the spring of 
1860, in tho following manner :—Douglas fir, four years old, 9” 

x 9°5 larch, four yoars old, one between every two Douglas firs, 
and an additional line between every two lines of fir, so that the 
plants stood 44° x 44", oach acre containing 2,151 plants, of which 
538 were Douglas fir, and 1,618 larch. Tho plants of Douglas fir 
used were four year old seedlings, that had been transplanted into 
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nursery lines in their second year. ‘Tho plantation made a good 
start, and the firs are said to have taken the load at once. The larch 
were gradually thinned out, until tho last disappeared before the 
year 1880, since which time the plantation has been one of puro 
Donglas fir. The first regular thinning of the Douglas fir occurred 
in 1887. Beforo that thinning, about 277 trees remained per acre, 
the remaining 261 having gradually disappeared during the pre- 
vious 27 years. Of the 277 trees 75 per acre were thinned out in 
1887, so that now, in 1888, the countings showed 202 trees per acre. 
No accurate statistics are in my possession regarding the material 
removed in thinnings up to date. At the present moment the area is 
woll stocked, and any small interruption of the leaf canopy by the 
thinning of 1887 will disappear by the end of 1889, whon the cover 
overhead will, barring accidents, bo again complete, Thus, tho 
thinning of 1887, though fairly heavy, was by no means too heavy. 
On a samplo plot, measuring four-tenths of an acre of averngo 
appearance, all trees were carefully measured by myself personally 
on July 20th, 1888, at height of chest, or 4 feet 6 inches from the 
ground ; a selected samplo tree was felled by the kind permission 
of Mr, M’Corquodale, carefully measured, and thus the cubic con- 
tonts or volume of the tree ascertained, soparated according to 
solid wood and branches. The former includes all wood over 8 
inches diameter af the small end. In’ the present case none of the 
branches ineasured as much as 3 inches in diameter, so that tho 
solid wood represents the stem of tho tree from the ground up 
to a diameter of 8 inches. The following Table shows the grow- 
ing stock par aor 
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Diameter of Tree at 4 Number of Trees in Total Sectional Arca 
fect 6 inches above the each Diameter- at 4 feet 6 inches, 
ground, in inchea, Class, in square feet, 

4 8 +26 
5 12 1-64 
6 8 “59 
7 et 1:87 
8 10 8-49 
9 7 751 
10 15 8:18 
n 33 21-78 
12 20 23:56 
13 35 82-26 
14 7 1817 
15 20 2454 
16 8 1L17 
17 2 B15 
Total, ... B02 15817 


SSS ee 
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From tho above data it follows that the average sectional ares 
per tree is = aa = ‘783 square feet, which corresponds to a dia~ 
meter of 12 inches. 

The sample tree, of average development, which was felled, 
showed the following dimensions :— 

Diameter at 4 foet 6 inches above the ground, 11-78 inches, 
Sectional area ,, a a ” “T5T aq. fe 
Height; 0 ue uss oes tne ws fet, 


At 48 fect from the ground the stem showed a diameter of 3 
inches, and here tho top was cut off. These 48 feet were divided 
into eight soctions of 6 feet longth each, each section measured 
in the middle, and thus the following data obtained :— 
a 


Mean Diameter Volume of solid 
Number of Length of Sec- of Section, ‘wood in each Sec- 


Section, tion, in feet. in inches. tion, in eubie feet. 

1 6 125 BAL 

2 6 100 B27 

8 6 95 2-95 

4 6 85 236 

5 6 70 160 

6 6 6-5 1:88 

7 6 5-0 “82 

8 6 35 “40 
Total, on | 48 | oe 17°89 


Tho top, 12 feet in length, and tho branches, wore stacked, and 
fount to fill a space of 50 cubie feat, which may porhaps be put as 
equal to 50° x +15 = 7:5 cubic feet of solid wood. In the present 
paper this wood will not be taken into account, 

From the contents of the sample treo, the volume of solid wood 
Por acre was enlculated according to the following equation 
Volumo of sample troo $ volume per acre = sectional area of samplo 
tree } Sectional area of all trees per acre jor 1789 $ @= ‘757 3 


158'17, and @ == volume per acre = 21817 3.738 eubio foot 


of solid wood over 3 inches in diameter, exclusive of top and 
branches. 
By dividing the volume by the ago of tho treos (32 years), the” 


average aunnal produetion of wood is obtained = 228 = 117 eubie 


foot, oxclusive of previous thinnings ; or, if only the timo since 
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planting (28 years) is takon into account :~Average annual pro- 


duction of solid wood = 3? = 133 eubic feet, oxclusive of pre- 


vious thinnings. 

By way of comparing these results with the production of one of 
our indigenous trees, I measured the trees on a sample plot of one 
tenth of an acre—in a very uniform plantation of Scotch pine, 
situated at a short distanco from the Douglas fir plantation, ‘This 
Scotch pine plantation had beon established in a somewhat elevated 
spot, which was formerly of a swampy description. The locality 
must he classed as of second quality only, compared with tho local- 
ity in which the Taymount Douglas firs grow. It was drained 
and plinted in 1847—that is, 41 years ago—with four year old 
plants of Sootch pino ; it has been thinned throe times, and it will 
again bo thinned in 1889. On July 20th, 1888, tho aren was 
fully stocked. Omitting all suppressed trees, the survey yielded 
the following results : 


Diameter of Tree at 4 Number of Trees in Sectional Area at 
feet 6 inches above the each Dinmeter= 4 feet 6 inches, in 
ground, in inches, Class, square feet. 
40 545 
70 13-74 
70 18-71 
8142 
44-18 
88-18 
26-40 
185 
185-98 


It will ho noticed that this plantation shows a greater sectional 
uren per acre than the Douglas fir plantation, 

The mean height of the wood was found to be 45 feet, and from 
tho available data it was ascortained that the volumo of solid woed 
@ inches diameter and upwards) amounted to 5,015 oxbie foot per 
aere. By dividing this number by 45 (the total age of the trees), 


T obtained the average annual production of solid wood = SOS 


111 cable feet, oxclusive of previous thinnings ; or, if only the 
time since planting is taken into account, average annual pro- 
15 


duction of solid wood = "!5— 192 cubic foot, 


If now we compare the avorage annual preduction of Douglas 
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fir and Seatch pine, wo find Douglas fir = 117 or 133, against 
Scotch pino = 111 or 122 cubic feet; here, then, is an almost 
inappreciable difference, especially if it is considered that tho 
quality of tho soil in the Seotch pine wood is decidedly inferior 
to that of tho soil in the Douglas fir wood, Unfortunately I 
had no opporinnity of mensnring a larch wood in tha vicinity of 
Taymount, but it is well known to all foresters that, up to an age 
of 45 years, at any rate, larch produces a greator volume than 
Scotch pine, so that I may safely say :— “If grown in a woll 
stockod or crowded wood and in localities of equal quality, Douglas 
fir is not likely to produce more solid wood during tho first 30 or 
40 yoars than the larch, and probably also not more than Scotch 
pino.” 

Tho explanation is, that, although the individual Douglas fir 
developos more rapidly in diamoter and in height than a Scotch 
pine or larch, it requires, at any rate in Scotland, much more 
spaco 5 and consequently an acro of land will hold only a much 
smaller number of trees. Moreover, I shall further on show that 
it is more tapering than the important Buropcan conifers, 

On tho other laud, the growing stock of a Douglas fir wood 
consists of much larger troos (though smaller in number) than an 
equally old larch or Seotch pino wood, and this is a groat advant- 
age whero big timber fetches higher prices than moderate-sized 
timbor. This advantage will, however, lo a considerable extent, 
disappear with advancing age, when our indigonous timber trees 
reach the size usually demanded in the market, ‘ 

Although the Taymount plantation gives some valuable infor- 
mation respecting the oarly development of Douglas fir compared 
with that of Scotch pino, it leaves us as yet completely in the dark 
as to the further progress of production with advancing age. Wo 
havo detailed and accurato information of the rate of increment of 
various Europoan conifers, such as Scotch pine, spruce and silyer 
fir, but our oldest puro plantation of Douglas fir consists of traes 
now only 32 years old. As regards the production per acre in 
its native homo nothing reliablo is availablo, 

Hongh, in his “ Elements of Forestry,” (1882,) tells us that the 
Douglas fir reaches in Orogon to the enormous size of 200—300 
fost in hoight, and from 15—20 fect in diameter ; he adds, howe 
over, that the tree is moro commonly about 150 fect high and from 
4—8 foot in diameter. In America the trees ara said to stand 
near each other, but this they certainly do not in the Scotch plan- 
tations ; on the contrary, hore an acre can, owing to the spreading 
nature of the branches, accommodate only a small number of trees 
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compared with other species. On tho whole, the matter requires 
considerable further investigation. This could best bo done by a 
competent forester proceeding to North America and making suit- 
able measurements on the spot. Such a step was actually taken, 
in 1885, by Dr. H. Mayr, a Bavarian forester and botanist, Ho 
visited tho localities ia which the Douglas fir (hrives best, and he - 
has promised to publish the information which he has gathered. 
So far, however, he hus only favoured us with a few noles pub. 
lished in forest journals, and, as he has proceeded to Japan, as 
Professor of Forest Botany in the Japanese Forest School, his 
experience of the Douglas fir may not become available for years 
to come, 

Pending further investigation, I may bo permitted to gather 
together what useful information is available at present, and to 
draw such conclusions as may appear permissible, ‘The following * 
information is at my disposal :— 

(1). Measurements in the Taymount plantation. 

(2). Height growth of two Douglas firs on the same estato, 
planted in 1834. 

(3). Information supplied by Dr. H. Mayr, 

(4). Examination of a section of a full-grown Douglas fir 
deposited in the Cooper’s Hill Forest Museum. 

(Ad. 1), Tho details of the measurements made in the Tay- 
mount plantation have been given above, 

(Ad. 2), Tho Douglas firs, planted in the yoar 1834, were 
about four years old when planted, so that the trees were about 
57 years old in 1887, when they showed a height of about 90 feot, 

(Ad. 3). Dr. Mayr informs us in the « Allgemeine Forst und 
Jagd Zoitung” of February 1886, p. 61, that the Douglas fir 
roaches the highest degree of perfection in the moist valleys of tho 
Cascade Range Mountains, which run parallel to the Pacific coast, 
Ho found that in those localities the average hoight of fall-grown 
mature Douglas firs, grown on soil of the best quality, amounts to 
218 foot, with a diameter of 64 fect measured at 64 feet above the 
ground, In the same locality, on gravelly soil, tho trees only 
reached an average height of 148 feet, and a diameter of 2°6 feet, 
Again, in tho Rocky Mountains, in Montana, at the samo elevation 
and degree of latitude as on the west coast, the Douglas fir reaches, 
on tha hest soils only, tho sume dimensions as on the gravelly soil 
0! the Cascade Range Mountains, that is to say, a height of 148 
foot, and a diameter of about 2°6 feet. The latter dimensions are 

* Much genoral information is, no doubl, available, 
only uctual measurements win be used, 


but for the present object 
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not more than what our Silver fir will attain in localities of the 
first quality, Tho part of the Casoade Range, where the Douglas 
fir grows, has an annual rainfall of about 2°6 feet, while in Mon- 
tana only 24 inches fall. Dr. Mayr believes that the development 
of the Douglas fir is proportionate to the rainfall, and to tho 
degree of moisture in the air. 

(Ad. 4). The cross-section in question was sent from Amorica 
for exhibition in Europe ; it was then made over to Kew, and by 
the kindness of the Director of Kew Gardens it was lately present- 
ed to the Cooper’s Hill Forest Museum, The section shows a total 
diameter, including the bark, of 7 foot 9 inches, and tho counting 
of the concentric rings indicates a total age of 515 years, A caro~ 
ful examination of the section has yielded the results exhibited in 
tho subjoined Table :—~ 


-_oooerr 


DiAMerER, ry NcHes | SucTIOWAL ARBA, IN GQUARE FEET. 
Age in Years, Increment Increment | Tueroment 
Total, | during overy| Total, | during every | duringevery 
25 youra. 26 years, | 100 years, 
25) 10-9 109 | 0648} 0-648 
So] 143 B4 | 1115] 0-467 
7 | 184 41 | 1847) 0-732 
100 | 28-0 46 | 2885 | 1-088 2-885 
125 | 261 81 | 3715]  o-880 
180] 295 B4 | 4-746 [ 1-082 
175 | 88-0 35 | 59407 Lage 
200} 866 38 | 7-306) 1-366 4421 
2251 419 53 | 9575 | 2-269 
250 71 52 | 12100) 2-525 
275 | B16 45 | 14522] 2-499 
300 | 56-6 50 | 17473 | 2-951 10-167 
825 | 60-7 41 | 20-096; 2-620 
350 | 65-2 45 | 23186] 8-090 
875 | 69-6 44 | 26421) 3-935 
400 | 748 52 | so516! 4095 18-048 
425 | 77-7 29 | B2928] 2412 
450} 815 88 | 36-228] 3-800 
475 | 84-6 31 | 39-086) 2-808 
500 | a7-4 28 | 41-663 | 2-697 1147 
515} B95 -» | 48-689 
Including the} 93.0 S 
bark, 


This Table cxhibits some very remarkable facts. In the first 
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place, it shows that the tre was still making good increment at an 
age of 515 years, which is higher than that usually attained by the 
European larch, Scotch pine, spruce and Silver fir. Secondly, it 
shows, that the enormously rapid increase of the diameter during 
the first 25 yoars is suddenly followed by a much smaller and an 
approximately even increment during cach of the following nine- 
teon periods of 25 years, I haye represonted tho progress of tha 
diameter increment graphically in the appended drawing, which 
will give a clear idea of it — 


Ree 


30° 80 130 Foo 80 BOT 38 406 ae 
AGE IN YEARS 


Piaguam showing the tuerease in diameter of the trunk of the Douglas fir, 
according te age. 

Thirdly, the sectional area increases, on the whole, steadily, 
The periodic incremont increases up to the age of 400 years, whan 
it commencos to fall. Taken by centuries, we find that tho fourth 
century yielded the largest inerement. The appended graphic re~ 
presentation will mako this clear :— 


 ersen an 


3 
AGE IN YEARS 


Boo 


Fourthly, the rate of growth indicated in the section up to the 
year 30 resembles that of tho avorage tree in the Taymount plan- 
tation in a striking degree, as the following figures will show :— 
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Tnehes. 
Diameter of average tree at Taymount at 4 feet 6 
inches above the ground, «+. = oer | an 
Diameter of 80 years’ growth on the section from 
America,... 7 é a 19 


Assuming, then, that the average tree in tho Taymount planta~ 
tion will show a future developmont similar to that shown on the 
abhove-montioned cross-section, I have endeavoured to forecast the 
volume of solid wood, or growing stocks (3 inches and upwards 
in diameter), which an acre of Iund belonging to the first quality 
is likely to contain at various periods. 

In order to facilitate my task I shall commence by giving such 
data for the Silver fir, obtained by careful and extensive measure- 
ments on the Continent. The volume, or cubic contents of a stand~ 
ing tree, is best calculated by the following formula :— 

exhxyf. 
Here s represents the sectional area taken at a convenient height 
above the ground, usually the height of the ehest of a man, or 
about 44 foct ; h indicates the height or length of bole ; and f in 
dicates a certain coofticient called “tho form figure.” Tho pro- 
duct of » x A ropresents a cylinder with a base equal to that of tho 
treo at 4 feot 6 inches from the ground, and a length equal to tha 
height of tho treo, the volume of which is considerably Inrger than 
that: of the treo, as the latter tapers from the base upwards ; hence 
J is a fraction of 1, and as the product, s X A, is thus reduced by 
rurkplying it with /, the latter is sometimes called the reducing 
factor. 


(To be continued). 
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THE accompanying Tables may interest Indian foresters. The first 
gives the results in English measuro of the Yiold Tablo for the 
Scotch pine (P, sylvestris) compiled in 1880, by W. Weise, on be- 
half of the German experimental stations. In the column “ quan- 
tity of wood” the figures include small stuff as well as timber. 
Similar tables have beon compiled for the spruce, silver fir and 
booch. 

The second Table has been compiled from the first, and shows the 
ago at which the averago treo attains a given diameter, and the 
mean height, number of trees and quantity of timber per acre 
which correspond to tho age so obtained. 

Pd. U. 
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A NEW VIEW OF JARDINAGE. 
(Continued from the February Number). 


Tw accordaneo with the promise made in our last paragraph on 
this subject in the preceding Number, we now proceed to offer our 
own comments on the view of jardinago taken by M. Gurnaud 
and on his practice of the system. 

Wo aro very glad indeod to find that a champion has at last 
arisen to clear this system of much of the odium which has always 
attached to it in France. The discredit inte which it has fallen 
is due in a great measure to the teaching of the Nancy Forest 
School. Parade returned from Germany, at the beginning of the 
second decade of this century, full of the new gospel preached by 
the groat Hartig, whose pupil he had been. With the enthusiasm 
characteristic of all young men, he wrote an apotheosis of the 
Méthode naturelle in his celobrated work “ La culture des bois,” 
which after nearly half a century still romains, without any im- 
portant alterations, the lext-book ab Nuney. Nanquette, Bagneris 
and Broilliard, all three pupils of Parade, continued to teach the 
unrivalled excellence of the method by disparaging every other, 
inclusive of jardinage. Thus Bagneris in his “ Manuel de Sylvi- 
culture” says, “Jardinage cousists in felling here and there, 
wherever they chance to be found, trees that are dead, decaying, 
‘unsound or past maturity, and a few others that are still healthy 
to meet the demands of the market.” Again Broilliard in his 
“ Cours d'aménagement”* says, that the method is “ simply the ex- 
ploitations of primitive humanity generalised into a system,” and 


# See Fornandez’ translation ontitled “ Principles of Forost Organisation,” 
pages 170 and 173. 
Ny 
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lower down ho adds that it “consists in the removal here and 
there of the oldest trees, of those dying, decaying or dead, and of 
others still in full growth, but which are required to satisfy the 
wants of the proprietor.” The italies are in every case ours. 
Both these writers prejudice the system at the very outset by 
declaring that its essential characteristic is to make the forest 
yield unsound wood, sound timber being cul only to sulisty the 
market or the wants of the proprietor. This is surely a most un- 
fair way of putting things. Why, if we take any class of fellings 
in their own favourite Méthode naturelle, a forester marking a coupe 
must necessarily first of all mark for felling the dead, dying and 
decaying trees, and only aftor these, in order to make up the 
halauco of the fixed yiold, tho sound, healthy, growing trees whose 
removal is required in the interests of the surviving neighbours or 
of the regenoration, So that the charge of throwing into the 
market in the first place unsound produce is just as true of the 
ono system as of the other. And indeod it is the very essence of 
good forestry eyorywhere to utilize without delay all trees which 
in the very best managed forests die, enter on their decline or 
deteriorate in more or less lurge numbers, according to the soil 
and the locality, within the period from one felling to the next. 
Ifthe charge made against jardinage of yielding unsound wood 
were confined to pointing out that more or less heavy damage, 
caused by the frequent felling in one and the same place of large 
trees, was inseparable from it, the detractors of the system would 
havo occupied a safe position, for however carefully the felling, 
conversion and export operations may be carried out, tho most 
uncompromising advocate of jardinage must admit that the dam- 
age done is greater than in any other system of exploitation. 

This charge M. Gurnaud does not, as far as we know, attempt 
to meet. Tho extent of damage can of course he very consider- 
ably reduced by adopting a long rotation of coupes; but if this 
period is raised beyond a certain comparatively low limit, the 
exploitation of the coupes ceases to boa jardinago atall, It bee 
comes an intensive system of felling, whereas jardinage is essonti- 
ally an extensive system in the sonse that in it only a little must 
be taken out of tho forest at any one point, Thus intensified 
jardinage would become what has been deseribed ag the Group 
Method in Fernandez’ “Rough Draft of a Manual of Indian Syl- 
viculture.”* There is, however, no roason why the length of 


* The Gruppen- und horstweise Schirmbesamung of Karl Gayer, 
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rotation of the coupes should not be brought in each case as nearly 
up to the maximum limit as prevailing circumstances will allow, 
so as to minimise the destructive effects of the jardinage fellings, 

But. besides the defect: just pointed out. there are also three 
other very serious ones which jardinage, even of the most intensi- 
fied kind, can never divest itself of, except in forests of very 
limited extent. These defects are— 

(i). Difficulty of protection owing to the necessarily large 
areas to be looked after, 

Gi). For the same reason, expensive working and export, 
resulting in reduced net prices and possible diminished 
utilisation of the cheaper classes of produce, In some 
cases, small stuff, such as faggot wood, and inferior 
species may become altogether unsaleable. ‘Thus we 
have not only loss of revenue, but also of production, 
for to obtain the maximum production the entire 
accumulation of the annual increments up to date 
must be taken out of every complete crop each time a 
felling is made. Asa result of inferior produce re- 
maining unutilised, dead and decaying wood ultimately 
encumbers tho ground everywhere, to increase tho 
destructiveness of forest fives and propagate injurious 
insects and fungi. 

(iti). Impossibility of admitting cattle anywhere, since the 
entire area is constantly under regenoration—a really 
capital defect in most of our Indian forests, where the 
question of pasturago is, as a rule, inseparably con- 
nected with that of sylvieniture. 

Then again, owing to the very limited amount of folling allow- 
ed at any one point, the regeneration is more or less unregulated, 
the removal of trees being perforce restricted masinly to opening 
out the leaf-eanopy over advance growth. Such being the case, 
those species are hound to predominate in the now erop, which seed 
and germinate most freely and survive best under the kind cover 
peculiar to a forest worked by jardinage ; 20 that this system may 
bo totally unsuited to a forest, of which the valuable species are 
difficult to rogenerate, especially if of the rest those which como 
up most freely are worthless from the point of view of the market, 

At the same time wo must admit the very great advantages 
secured by the adoption of jardinage—(i), constant maintenance 
of the leaf-canopy in as full a condition as we like and the pre- 
vailing spocies, soil, locality and climate will allow ; (4i), constant 
maintenance or improvement of tho fertility of the soil ; (iii), 
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keeping down, as much as possible, of low invasive herbaceous 
and shrubby growth ; (iv), cortainty of regeneration with some 
species or other ; (v), almost unlimited elasticity in the working 
of a forest, the exploitations being capable of being made to res- 
pond at once, within the capability of the forest, to the most widely 
fluctuating demand both as regards quantity and class of produce ; 
and (vi), the comparatively little skill and exporience required in 
applying the system (regarding this point we shall have more to 
say lower down). 

Having said so‘much, in order to clear the ground for further 
remarks, we will now proceed to discuss the more important points 
raised by M. Gurnaud. 

First of all wo must confoss that wo cannot holp sympathis- 
ing with that courageous officor in his revolt against the tyranny 
with which the AMféthode naturelle has been enforced everywhere in 
France, whencesoever it has been possible to drive out every other 
aystom. The Méthode naturelle is at this day what it was more 
than half a century ago, when Parade first preached it in the coun- 
try, although it has elsewhere undergone modifications in various 
directions in order to adapt it more closely to actual conditions. 
Its unchangeability it owes mainly to two causes—the prodi 
ously favourable climate of France for forest culture, and the un- 
happy misnomer which makes it accepted by every French forester 
without question, from the time he begins to imbibe the first rudi- 
ments of his profession, as he natural method, Those of our col- 
leagues hailing fram Naney, whose Int if. haa hean, on first arsiv= 
ing in this country, to serve outside the temperate forests of the 
Himalayas, must have found themselves sorely puzzled how to apply 
the method in their charges. The real fact is that the method in ques- 
tion is not the natural method ai all, but the normal method, Its 
application postulates the actual or possible existence of a normal 
forest, that is to say, of a forest that consists of conveniently dis- 
tributed crops furming a complete sories, tho individual members 
of which, covering more or less oqual areas, or areas of moro or 
less equal productive power, represent respectively every successive 
stage of growth from the nascent seedling to the fully exploitable 
tree, Whereas, for a given forest, that method would be the natural 
one, which was most nearly adapted to prevailing conditions of 
growth, so that there can never be one immutablo natural method 
for the whole world or even the whole of a country or district. 

In his revolt against the classic mothod of his country, M. 
Gurnand, it seems to us, goes to the opposite extreme and abolishes 
entirely the idea of the crop as tho individual to bo treated, and 
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replaces it by that of the individual tree. This is obviously a 
mistake, but it is possible that in actual practico, in applying his 
method, the crop as an individual occupies a duo share of his 
attention, 

Leaving out side issues, M. Gurnaud’s quarrel is really with the 
way in which jardinage is understood and carried out in France. 
He correctly says that cleanings, thinnings and other fostering 
operations aro not entirely exeludod from the method, But, if we 
understand him aright, he lays too much stress on this fact, and 
would make it appear that these operations have the same meaning 
and extended character as in those systems in which the regenora~ 
tion is concentrated at a time within limited, easily manageable 
areas. It is howover easy to show that in the case of cleanings and 
thinnings at any rate he is wrong. In the first place, as it is the 
essonco of the jardinage mathod to have all the various ages mixed 
up, whenever a jardinage felling was undertaken, many promising 
saplings and poles of valuable spocies would be found requiring to 
be saved from overtopping inferior growth, and at many points 
the forost would be so crowded as to require being thinned ; so 
that the jardinage felling itself would necessarily include a certain 
amount of cleaning and thinning, But it is evident that such 
cleaning and thinning must be of a very restricted character, and 
would be really only very highly modified cleanings and thinnings. 
To be true cleanings and thinnings the area in which they aro 
required would have to be appreciably largo, and we should then have 
a case not of jardinage but of the group method. In the next place, 
cleanings and thinnings cannot bo made separately, but must ne- 
cessarily be combined into one and the same operation, since when- 
ever any portion will require being cleaned, another in immediate 
proximity will requiro boing thinned ; and not only this, but both 
operations may often become urgent in one and the same place, 
owing to the presence of more than one distinct tier of growth, 
In the third place, if the combined cleaning and thinning is to be 
repeated, ono or oftoner, as an entirely separate operation sub- 
sequent to the jardinago folling, either the periodicity of this fel- 
ling must be lengthened to such an extent as to require heavy 
Yomovals of produce inconsistent with the spirit of jardinage, or 
the cleaning-thinning (if we may be allowed to coin such a word) 
should be given an entirely different rotation of coupes from that 
of the jardinago follings, the number of the coupes in the former 
boing considerably larger. 

All through the papors which wo have translated runs tho spirit 
of revolt, not only against the Méthode naturelle, but against jardin- 
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age itself as it has been hitherto understood. Indeed, we strongly 
suspect that M. Gurnaud has, without being aware of it, just got 
upon the borderland of the group method, which stands midway 
between the so-called natural method and jardinage, and is the true 
natural method.* If this is so, then we readily concede to him 
the possibility of making, in his method, real cleanings and thin- 
nings as oporations quite distinct from, and subsequent tu, the fel 
lings effected in connection with regeneration. That our suspicion 
is correct is also supported by the statement, the responsibility for 
which has been accepted by M. Gurnaud, that “thus understood, 
jardinage really becomes a most intensive method of treatment.” 
The most ardent advocate of jardinage could not call if an intensive 
system of treatment. Again, it is said of M. Gurnaud’s method 
that it “requires on tho part of the forester great sagacity, close 
attention and a perfect grasp of the details of present as well as of 
past work.*** The delicate nature of tho individual operations 
inereases in the samo proportion as tho intensity of the culture.” 
Now it is an acknowledged fact that in real jardinage the selection 
of the trees to be felled is far easier than in any other system of 
high forest culture. 

Assuming that our conjecture is right, M. Gurnand’s system 
just stops short of the group method. This latter has beon attain- 
ed by working down from the méthode naturelle, from the treat- 
ment of the hypothetical normal forest to the actual forests of 
this sublunary sphere. M, Gurnaud’s system haa, on the other 
hand, been worked up from the jardinage method, and hence still 
rotains the two main clomonts of this method, wiz exploitation 
by individual trees and the constant maintenance of an upper 
stage of largo trees above a lower stage or tho underwood, the 
most promising individuals of which are alone allowed to grow 
up into tho upper stage. If we seek precision, we musi cease 
calling M. Gurnaud’s system jardinage, which it is not. But 
however we designate it, it is a distinct stop of progress, and will, 
wo are sure, serve as the basis fur the treatment of a great many 
of our forests, which are not yet, or never will bo, sufficiently 
favourably placed for the application of a more intensive system 
of culture, In some of these forests M. Gurnaud’s' method may 
be introduced at once, while in others, which are actually under 
the rdyime of jardinage, an approach to that method may be adopt 


‘%* For those who have only studied Fronch forestry, wo may define the group 
method as that which insists on treating every portion of a forest on ita own 
merits, The only work in English, in which this method is described, ix Fernan- 
dee’ “ Rough Draft of a Manual of Indian Sylviculture.” 
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ed with advantage as ile oppurtunity presents itself. Even in 
the various systems of improvement fellings which we are now _ 
prescribing everywhere on a large acalo, M. Gurnand’s method 
may be kept in view with profit, as it will serve, in most cases, to 
direct those fellings on tho proper lines. Wo Indian foresters owo 
M. Gurnaud a heavy debt of gratitude for having supplied us 
with a ready-made system of forest culture, which will be tho key 
to the solution of many a hard problem that las puzzled most of 
us for years past. For many of us it gives a definite form to ideas 
that have occurred to us often enough, but have never attained 
that precision which alone can give them any practical value. 

‘We may go further into this subject in a future article. In the 
meanwhilo we earnestly invite remarks from our colleagues work- 
ing in various parts of the Empire. 


INDIAN DATE-PALMS. 
Penpine the completion of the last volume of the ‘Flora of 
British India,’ it may interest our readers to have the list of the 
indigonons spocies of palm of the genus Phanix which have been 
admitted as distinct by Prof. Beccari of Florence, to whom the 
work of the descriptions of the Indian Palms has been entrusted 
by Sir J. Hooker, 

1. Phenix acaulis, Roxb,—Tho small species with round bul- 
hous-like root-stock, found in the lower hills of the North-West 
Himalaya, and the plains country adjoining. 

2. P. humilis, Royle-—The common small species found through- 
out the Central Provinces, Northern Bengal, Chota Nagpur, the 
Cirears and Deccan, down to the Nilgiris. It has three principal 
varieties— 

1, Ousleyana—Deccan ; 

2, pedunculata—Nilgiris ; 

3, robusta—the largo one of Parasnath and the Circar Hills. 
This species usually has a quite distinet stem when tolerably old. 
8. P. zeylanica, Trimen—The same as Gaertner’s P. pusilla 

and Linnwus’ Elate sylvestris, Ceylon. 

4. P. farinifera, Roxb.—A whitish seurfy-leaved species of the 
coasts of the Carnatic, common about Madras. 

5. P. rupicola, I. And.—The large handsome species of the 
outer Darjeeling Hills. 

6, P. paludosa, Roxb.—The Sundarbans. 

‘The 7th species, P. sylvestris, of which the edible date P. dactyli- 
Sera is considered as a variety, is only admitted as an introduction. 

4th February, 1889. J.8. G@. 
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BAMBOOS FOR FISHING RODS. 


In continuation of my letter which appeared in your Number for 
Septombor of last year, [ send you a letter received by a friend of 
mine from Messrs. Hardy Bros, on the subject of “ Caloutta canes” 
(bamboos) for the manufacture of split-cane fishing rods. 

I should be much obliged if any of your readers could enlighten 
mo as to tho species of the cane referred to, and the locality from 
which it is obtainable. 


Denna Dun, 
21st January, 1889. Frap. Baiey. 


“<The canes (mottled bamboos) we use, we of couras import from Cal- 
cutta, ‘They are bought for us and shipped to Liverpool, Do you know 
if there is such a name as “‘mytols”? And if these mottled bamboos 
are called by this name in any district? Or if there is a district of that 
name from which they come? We luve had the raw cane before bura- 
ing—have had them oiled and seasoned or half burned in hot sand to 
order, and after all we are of opinion that this burning toughens, or 
rathor stiffens and hardens the canes very much, and this stiff springinoss, 
combined with toughness, is what is most required. We use both male 
and female bamboos, the males almost solid, but we prefer the thinner or 
female, as on cutting up these male canes they ara generally soft, having 
so much pith. For our purpose we find them inferior to females, You 
will notice great thickness is not of much consequence, as we would 
rather doublo build, as soo woodout on this paper.* Tho great danger in 
burning the canes is they aro generally too much burned. In no place 
should the burning be into the fibre, as of course that spoils tho cane, 
‘At the sume time, as before said, wo believe the burning to bo important. 

«TF you can in any way put us in the way of getting good bright and 
not over-burned canes wo will be very much obliged to you.” 

Lh June, 1889. 


FORESTRY IN HUNGARY. 
(Continued from page 67). 
CHAPTER I. 

A TOUR IN THE CARPATHIAN FORESTS. 
GeveraL Dxscrrption. 


We reached Buda-Pesth on the 29th June, 1886, and next morn- 
ing proceeded to the office of the Director-General of Forests, 
where we were received with great kindness, and the final arrange- 
ments for our tour were made ; a detailed programme, showing 


® See woodeuts in our issue for September 1888,—[Ep,] 
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where we were to go, and what we were to see each day was 
drawn out and circulated to the forest officers concerned. Next 
day, we were received by Baron Gabor Komeny, Minister of 
Communications ; and the Acting Director-General of Forests, M. 
Rouai, very kindly offered to allow M. Albert de Lavotta, an 
assistant Inspector, to accompany us on our tour, in order to are 
range our journey and act as Hungarian interpreter. 

Accompanied by this accomplished forester and linguist, as well 
as charming companion, we left Buda-Pesth on the evening of the 
2nd July, and travollod by Miskolez, Sitorallya-Ujheli, and Kiraly- 
héza, to Maérmaros-Sziget, which lies at the foot of the Carpathian 
range, in the north-eastern part of tho kingdom. Between Mis- 
kolez and Sitorallya-Ujheli, we passed through the colebrated 
Tokay wine country; and then crossed a vast plain with very 
poor soil, on which Robinia Psendo-acacia is now being successfully 
cultivated. In the neighbourhood of Kiraly-hiza, we twice cros- 
sed the Tisza, on which we saw many rafts slowly making their 
way down to the Danube. 

We were about to visit four Consorvatorships, vi. :—Marmaros- 
Sziget, at the head of the Tisza; Rustyahien, an the Tarnoz 
Lipto-Ujvar, on the northern slopes of the Alacaony range of 
hills, which runs parallel to, and to the south of, the general line of 
the Carpathians ; and Beszterezebanya, which lies round the head 
waters of the Garam river. The conditions in the four districts are 
sufficiently alike to make it possible to give one general deserip- 
tion of them all. 

The total arca is 1,635 square miles, of which 1,329 square miles 
are actually under forest, and the remainder consists of fields, mea- 
dows, and unproductive ground. Of the former area, 1,203 square 
miles are situnted above the elevation of 2,000 foet. Tho main 
crop is composed as follows, viz.:—oak 84 square miles, beech 
and othor broad-leaved species 412 square miles, conifers 883 
square miles. The whole of this area, with the exception of 95 
square miles of Forosts of Protection managed on the selection 
system, are maintained as high forest, with a revolution of from 
80 to 120 years. The average annual revenuo, expenditure, and. 
surplus, during tho four years from 1881 to 1884 were— 


Revenue, s,s nee = 191,157 
Expenditure, 0. 129,484 
Sarplus, ... £61,673==18. 2d. per acre. 


The four Conservatorships are formed by the aggregation of 40 
divisions averaging 41 square miles, and sub-divided into 196 
° 
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guard’s beats averaging 8 square miles, There are 144 officers of 
the superior staff, and 318 subordinates ; and the total annual cost 
of this ostablishmont is £24,435, or 54d. por acre of the entire 
area, 

Provisional working plans have been framed for the whole of 
the forests. The area annually felled over is 6,677 acres ; 6,805 
acres woro replanted in 1884, and in the same year 422 acres were 
regenerated naturally by sueeassiva fellings. Tho annual yield is 
somewhat over 164 million cubic feet of timber, nearly 144 million 
cubic fect of firewood and charcoal, and 3,100 tons of tanning bark. 

With a view to avoid the flooding of the local markets by the 
salo of excessive quantities of State timber, and thus lowering 
prices to the injury of private intorosts, it has boon arranged to 
export at least one-half of tho timber from the MArmaros-Sziget 
Conservatorship beyond the Hungarian fronticr. Most of this 
wood, as well as of that coming from Bustyahiza down the Tisza 
and Taracz rivers, is floated by way of Szolnok and Szeged, where 
a good deal of it is sold, to the Danubo at Belgtade, and thence to 
Orsova for sale to merchants from the Balkan provinces, But a 
part of tho timber goes by rail to Austria and Germany, and a part 
to Franco and Italy by way of Fiume. From Lipto-Ujvar, the 
main line of oxport is by raft down the Vag to the Danube, and 
thence to Buda-Pesth and Orsova. From Beszterezebénya, tho 
route is down tho Garam to the samo dostination. 

‘At Lipto-Ujvar there is a large tanning fuctory, which takes 
annually nearly 25,000 tons of bark, principally of spruce, About 
ono-half of this quantity is re-sold raw, while the other half is 
boiled down and yields 3,000 tons of extract, which is exported to 
other European countries and also to America and Australia, 

The prices realized in 1884 per cubic foot of wood standing in 
the forosts wero as follows, viz.:—oak, 1}d. to 54d. 3 beoch, 1d. 5 
other broad-leaved species, 1}d. to 34d. ; spruce and silver fir, 1d. 
to 24d; larch and Scot’s pine, 2d. to 3d. 5 firewood from a nominal 
price to } of a ponny. 2,140 permanant and 6,300 temporary 
workmen are employed in the forests. For the accommodation of 
the officers and guards, and for offices, the following buildings have 
beon erected :— 

For officora only, first class houses of more than 
three rooms, on wee ns we 83 
For officers only, second class houses, «+ 


2 
For officors and guards, os 959 
For guards only, on 250 


Offices, as ee Wace fest er) 
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There are 149, communes having rights in the forests ; in 81 of 
these the rights have been commuted or regulated, and the ques- 
tion is in process of settlement in the 68 others. The number of 
forest offences committed in 1884 was 5,267, and the fines in- 
flicted amounted to £1,713, - 

Tho figures which follow relate to three of the Conservatorships 
only, as information regarding Bustyahiaa was not obtained. Dur- 
ing 1884, 15 acres of forest were burnt, 38 acres were carried 
away by inundations, 142 acres of oak were destroyed by tho 
caterpillars of the processionary moth, Cnethocampa processions, 
(Stephons) ; 216 acres of spruco were ruined hy the typographer 
beetle, Bostrichus typographus; and 412,000 cubic fect of timber 
were blown down or crushed by snow. The comparatively small 
amount of damage dono by fire is explained by the limited extont 
to which grazing is practised in the forests on these hills, 

There are in these three Conservatorships— 

1,135 miles of first and second class ronda. 
139 miles of wet and dry timber slides. 
494 miles of river usod for floating. 
17 milos of canals used for floating. 
43 reservoirs, containing 114,000,000 cubie fect of water, and 
80 booms aggregating 3,844 yards in length. 


Mansanos-Sziaer. 


On reaching tho department of Marmaros, we ascended the 
valley of the ‘Tisza, and arrived at Marmaros-Sziget on the after- 
noon of the 3rd July, 1886. Hore we wero hospitably received at 
the house of M. Belhazy, Forest Secretary, and at once conducted 
over tho great saw mills, which have been established by private 
enierpriso on the bank of the canal just outside the little town. 
As wo ontered the extensive yard, wo were greatly astonished at 
the vast quantities of timber by which we were surrounded. Piles 
of logs, few of them of remarkably large diameter, covered the 
ground in every direction ; and the canal was crammed with rafta, 
the timbor forming which was, we were told, not more than a single 
day’s supply for the saws ; while, within one month, the whole yard- 
full would bo placed on the benches, fifteen in number, on which 
from 18,000 to 21,000 cubic foot of wood aro cut up daily. The 
machinery appeared to be old-fashioned, the saws cutting on the 
down stroke only, and being sharpened by hand. The occurrence 
vf u conflagration in the yard would be disastrous; but as a 
precautionary measure, a large vat, constructed ina central position, 
is kopt full of a firo-extinguishing fluid. A firo of waste wood, lit 
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for the occasion, was extinguished in our presence, in order to show 
us the offect of its use, The timber, which is almost entirely 
spruce, and comes from tho Stato forests near the head of the 
Tisza, can be delivered by the Forest Department at the mill for 1d, 
per cubic foot, which rate includes all charges for felling, logging, 
and transport by water over a distance of 56 miles; and as the 
proprictor of tho mills pays 24. per onbic foot for it, there iy a 
surplus of 1d. for the maintenance of the forest, and as profit. 
Accompani«d by M. Halizy, tho acting Conservator, wo left 
MArmaros-Sziget early the following morning, and drove up the 
valley of the Tisza, stopping for a short time to look over the 
Crown Prince’s shooting-box at Lonka, which is situated near the 
bottom of the valley, and is surrounded on all sides by hills covered 
with forest, chiefly of beech. Spruco was tried, but it was unable to 
withstand the summer heat, After a brief halt, we continued our 
journey up tho valley, meeting “a great many rafts on their way 
Josn to the saw-mills. Here, in the lower part of the valley, the 
crop is principally beech, mixed with somo oak, spruce, and other 
trees. Oak and spruce are the only kinds of wood that it at present 
pays to export ; beech is girdled, Int if it cannot be'sald as fuel, it 
is left ta die in the forest ; and as oak-wood does not float alone, it 
is either mixed with the fir logs to form tho rafts, or laid on the 
top of thom, and thus conveyed down stream. Further on, we 
reached the spruce forests, which are here almost unmixed with 
other apecies. They suffer very much from storms, which do an 
enormous amount of damage, as the roots of this tree are very 
superficial, und it is. consequently very liable ta he thrown down. 
Something like one-half of the forests in this conservatorship are 
stocked with spruce; and it is said that in July 1883, during a 
storm which lasted 36 hours, half a million of trees were overturned, 
In the place where wo were, the storm hail beon severely felt, the 
entire forest haying been laid low over considerable areas, and the 
barked stoms were seen lying in masses on the ground, like so many 
spilikins. The course of the wind could easily be traced down the 
valley, Here, it had struck « spur on tho right side of the stream, 
whence, after knocking over every tree in its path, it was diverted 
to the opposite side, and thence back again ; and it thus pursned its 
downward zigzag course, completely destroying the forests alter- 
nately on the right and on the ioft side of the valley. It is easy 
to imagine that such occurrences interfere vory seriously with the 
provisions of tho working plan, the regular follings having to he 
Postponed in consequence of them, The dread of theso storms 
prevents the Hungarian foresters from regenerating their pure 
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spruce forests by the natural process ; for if the crop wero removod 
by auceossive instalments, and the wind were thus permitted to 
ontor the forest, tho troos left standing after the first felling would 
ho at once blown down. Hence there is nothing to be done but 
to clean-foll and regenerate artificially, This is offected two years 
after the felling, either by sowing in vertical lines of patchos—a 
gang of mon moying up hill in a line—or by planting seedlings 
of from three to four years old. But in oak forests, which are 
rarely seen here, the regeneration is effected by natural means, 
ono seed-felling and two secondary fellings being made. When 
trees have been felled or blown down, the bark, which is exported 
for tanning, has to be removed from the trees at once, or they 
would be attacked by insocts (usually Bostrichus typagraphus), and 
tho timber must bo got out as soon as possible. This is done by 
means of earth slides, and dry and wet wooden slides, which are 
used to convey it to the bank of the stream. We saw many such 
structures, principally temporary dry wooden slides, formed in 
cross-section of six or eight round poles, disposed in the form of 
a trough, with a downward inclination of 5° or 6°; the poles at 
the sides have a larger diameter than those at the bottom, and the 
outer side of the trough is raised at the benda, so as to prevent 
the logs from jumping out. At one place, a slide of this kind 
was carried across the stream, and the logs were projected on 
to a piece of flat ground ‘on the opposite bank. A stout pole 
or tree-stem, one end of which rested on the ground while the 
other was raised on a pair of legs, was ingeniously used to causo 
the logs, after striking against it in thoir fall, to fly off in any 
required direction, and thus prevent theie forming an unmanage. 
able heap round the month of the slide. 

After going some distance further up the enaterly branch of the 
Tisza, we entored the spruce forests, and near the head of the valley, 
at an altitude of 2,930 foot, renched the Hoverla reservoir. Wo 
were now not more than 24 miles from the water-shed of the Car- 
pathian range, which, rising to a hoight of about 6,600 fevt, here 
forms tho boundary between Hungary and Galicia.’ Tho stream, 
which is shallow and rocky, with a mean fall of about 1-20 por 100, 
is, in its ordinary state, unfitted for Aoating purposes ; and the 
system here adopted is to arrest the water coming from the upper 
valleys, by means of a dam, which forms a reservoir. When this 
oe full, the water ontering it at the upper end passes the dam 
a is ate hs Ha : aay Kept open, and the stream below has 
Pan ‘Nigh " oe Ss oa ‘aral depth. The Hoverla dam, which ix 39 

) med of timber and stones, turfed over and faced 
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with clay on the upper side. There aro in it two outlets for the 
water, at different levels, euch provided with a wooden sluice gato 
raised by levers, When the reservoir is about to be used, somo 
80 rafts, of from 12 to 24 trees each, are collected below it, lying 
in the shallow water, and anchored to the bank. Tho sluice gates 
are then opened, and, half an hour after the hoad of rushing 
water has passed down, the leading rait is let go, the other rafts 
being loosed in succession at intervals of five or six minutes. 
The reservoir empties itself in ahont four hours, the temporary 
flood thus caused increasing the depth of the stream by about 2} 
feet, which enables the rafts to float easily over the stones and 
rocks with which the bod is lined, until they reach the larger river. 
Meanwhile, tho slnice gatos having boon closed, the reservoir is 
allowed to refill itself. 

The workmen engaged in forming the rafts use a very conve- 
niently shaped lever.for moving tho timber down to the water's 
edgo, where the small ends of the logs are laid down stream, and are 
then firmly secured by means of a stout wooden cross-piece, pegged 
down to a level bed, axed out to receive it; the ends are rounded 
off below, so as to facilitate the passage of the raft over sunken 
rocks and other obstacles. The heavier extremities of the logs are 
not fixed in this manner, but are loosely attached by means of 
willows, oak saplings, or spruce branches, which, after having been 
passed through the fire, are twisted into ropes, and then forced into 
holes drilled into the logs; they are kept thero by means of pogs 
firmly drivon in beside thom. There are usually three such ropes, 
one from oach outer log to the fourth or fifth log counting inwards, 
and a third joining these two across the middle of the raft, The 
heavy ends are thus allowed sufficient play to enable them to pass 
over rocks on which they might otherwise catch, A wooden pivot 
for an oar is erected at each end of the raft, 

On our way back from tho reservoir, we paid a visit to the 
married priest of the Russian church, who reocived us most hospi« 
tnbly ; and after dining with the officer in charge of tho Division, 
wo went down to the forest house at Raho, where, having driven 
69 miles during the day, we passed the night. 

We left Raho on the morning of the 5th, in a shower of rain, 
and asconded the valley of the northern branch of the Tisza, where 
a fow silver firs ware soon mixed among the spruce. The lattor 
treo is ordinarily felled at the age of from 100 to 120 years, when 
it has in this locality a diamoter of from 18 to 20 inches ; but tho 
present being the first fellings since the framing of tho working 
plan, the treos are taken as they come, and those recently felled 
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wero not more than from 60 to 70 years old. We saw the remains 
of an old dry slide, made of round timber, and said to be five 
miles long ; and further on, after passing through a forest whero 
the broad-leaved trees were being cut out in order to favour the 
growth of the young spruce under them, we entered a small saw- 
mill driven by water, the proprietor of which had an excellent sot 
of drawings on the walls of his shod, showing how to cut up logs 
of various diameters in the most advantageous manner. 

We were now once more approaching the line of water-shed 
and the Galician frontier, immediately beyond which, among the 
northern slopes of the Carpathians, are the sources of the Pruth ; 
and we made a short halt at the village of Kérdsmezé. The val- 
Jey is here wide and fertile, some of the houses being fairly com- 
modious and well built, but. most of them are mere hovels. We 
were taken to see the Russian church, where we were very politely 
received by tho parish priest ; and after bregkfast we were driven 
‘on by the forest officer in charge of the Division, in his own car- 
riage, drawn by a first-rate pair of horses. We passed through 
the village market ; and then, after stopping to examine a shed for 
drying spruce seed, we traversed a forest where 14 years ago all 
the trees were blown down. The year happenod to be a very good 
one for seed, and the result has been that there is now an excellent 
¢rop of young sell-sown spruce on the ground ; but such good for- 
tune is not often experienced. About this part of the valley thore 
were inumense quantities of windfalls. It might indeed almost be 
said that tho wind both regulates the fellings and executes them ; 
for on account of the enormous number of trees hlawn down, the 
regular fellings provided for in the working plan can soldom be 
carried out. We looked over a nursery of spruce and silver fir, 
with some Scot’s pine and larch. The silver fir, which cannot ba 
raised out in the open, can only be grown in localities where natur- 
al regoneration by means of successive fellings can be practised. 

Our attention was next called to a “river slide,” constructed 
for passing the rafts over a stoop rocky part of tho river. The 
entire bed and sides of tho stream wore lined with fir poles, laid 
lengthwiso, the floor being formed in broad low steps, over which 
the rafts pass to the foot of the huge staircase thus formed. At 
the lower end of the structure, there is a deop pool, on which the 
last step floats, hinged by chains to its predecessor. When tho 
rafis are shot down on to this floating platform or table, which 
“ gives” sumewlut under their weight, they pass on in a horizon- 
tal direction down stream, instead of, as they would otherwise do, 
diving to the bottom of the pool. 
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Here we again studied the construction of the rafts. The 
minimum diameter of the logs at the thin or front extremity is 64 
inches, and midway between the two ends, or between the points 
nearest to each ond at which the trec is sound, a mark is cut, the 
girth over which regulates the sale rate ; but this system does not 
prevail in all districts. The length measurements are effected with 
a rough pair of compasses, formed by a bont wand, kept in posi- 
tion by a tie-piece, and furnished with metal points. The withes 
used for connecting the logs at the thicker ends are prepared by 
taking green spruce branches or young trees, 10 fect long, and 
passing them through a fire, in which they are turned round on 
their axis and burned or roasted. The thin end is then fixed by 
means of a peg into a hole at the foot of a stout post, when tho 
butt is split, and a picket being introduced cross-wise and secured 
with n bark rope, the branch or young stom is twisted, the work~ 
men walking at the same time round the post, up which the withe 
winds itself spirally. Aftor this treatment, it is sufficiently tough 
and flexible to be used in the manner previously described. The 
men who navigate the rafts wear pointed leather shoes, of almost. 
exactly the Indian pattern, under which they are obliged to bind 
a sort of iron clog with four spikes, to prevent their slipping on 
the wet rafts when passing over dangerous places. 

On leaving the rafts, we inspected an earth slide, down which 
the logs are brought from the forest to the river. In order to 
prevent their foremost ends from burying themselves in the ground 
at its foot, a staging of poles is there erected, with a gentle 
downward slope, its lower end standing a fow feat above the 
ground, As the logs come down, they are received on this plat- 
form, anid from it they are shot out in a nearly horizontal direction. 
Near this point we saw a remarkable sight. On a spur above us 
there had once been a mixed forest of spruce and larch ; but a violent 
storm overturned the shallow-rooted spruce, not a single tree of 
which species was left ; while the deeper and stronger roots of the 
larch trees enabled them to resist the force of the wind, and they 
were all left standing. They are now kept for seed. 

Towards cvening, after travolling a distance of 28 miles, we 
reached tho forest house at Apsinecz, whore we were to pass the 
night, und where several other forest officers awaited us. Here 
there is a large reservoir, covering an aroa of 16 acres, and haying 
a depth at the dam of 42 feet. It contains over 14,000,000 erbic 
feet of water. We descended the shafts in order to see the sluice 
gates. They and the galleries weaken the dam at the part where 
the prossure of the water has the greatest force, and it is a pity 
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that the galleries cannot he dispensed with. The two extremities of 
the dam are constructed of earth, with a wall of clay inside it and 
a rough stone facing on the upper side ; but the central portion is 
made of wooden frames filled with stones, the slopo towards the 
water being faced with timbers. Tho joints between these are 
closed by battens, socured with a peculiarly-shaped double nail, 
which grasps and fastens them down very closely. The escape 
channel is constructed to carry rafts; so that when the reservoir is 
full, timber can be floated from higher up the valley over its surface 
and thence down country. The stream, which is here only a few 
yards wide, has a fall of about 6 in 100, and looks like a small 
Highland trout-stream, numerous stones standing up in its bed ; 
but when flushed by means of the water in the reservoir it can carry 
rafts of large timber. Before going in to dinner, we went to look 
at the forest at the back of the house. Wherever windfalls hed 
occurred there was excellent natural reproduction. In a place 
where the young poles had grown up to a height of about 25 feet, 
some thinnings had been made, the felled stems being left on the 
ground, as they are not saleable, Deeper in the forest, there ap- 
peared to be a dense crop of pure spruce trees, standing so close 
together as almost to exclude the light of day. The altitide of the 
reservoir is 2,900 feet. Tho thermometer here is said to descend 
during the winter to 20° below zero, Fahrenheit ; but in 1879-80, 
which was an exceptionally cold year, it went down much lower. 


(To be continued). 


THE DANDOT COLLIERY. 


Our readers will remember that Dr. Warth was deputed a little 
more than four years ago to make explorations for workable coal in 
the Salt Range in the Punjab, and that the result of his labours 
was to prove the existence of a seam large enough to supply tha 
requirements of the North-Western Railway for 70 years. The 
working at Dandot was started nearly three years ago, but the 
output has not yet reached, anything like the figure attainable, 
and the railway can still consume all the firewood the Forest De- 
partment is able to give it. The total quantity of coal from 
Dandot that passed through the Kheorah Railway Station was 
ouly 6,800 tons, valued, delivered on tho North-Wostern Rail- 
way, at Rs. 15 a ton, or about ono lakh of rupeos in the aggregate. 
This small output cannot be ascribed either to a fault in the seam 


(there have been no complaints whatever as to its continuity) or 
Pr 
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to insufficient meana of export. A branch line of railway, only 


24 miles long, and on the broad guuge, runs from Kheorah to Ki- 
lapani at the foot of the hill, at the top of which Dandot is situated, 
while a double line of tramway for the ascending and descending 
coal trucks respectively, which are drawn up and allowed to run 
down by means of wire ropes, connects Kalépéni with the mouth 
of the mine. Besidos this double line of rails, there is an inclined 
wire rope, a third of a mile long, suspended over an almost sheer 
cliff, and intended for running down sac-loads of coal by the foree 
of gravity alone. For some reason unknown to ns, neither the 
double tramway nor the inclined wire-rope way has been in use 
lately, and the coal is brought down to Kalapani on donkeys and 
mules, 

We hear that the roof of the mine has fallen in in places, rosult- 
ing in some cases in serious injury to life and limb, and that unless 
thorough procautions are soon taken, there ia foar of the old work- 
ings catching fire spontaneously, and thereby causing the inevitable 
destruction of a largo proportion of the valuable mineral, 


SEED OF BAMBUSA ARUNDINACEA. 


Tswaxt be glad to procure and send any Forester as much seed 
as he wanis of the Bamdusa arundinacea, which has just flowered 
very exiensively throughout the Anamalais. 

The seed will be from the same piece of forest, and possibly from 
the same clumps from whieh I got those large specimens referred 
to in an earlier note* 


J. G. F.-M. 


THE DOUGLAS FIR IN SCOTLAND. 
(Continued from page 76). 

During lato years a large number of Silver fir woods, of vary 
ing age, from early youth up to maturity, have beon. carefully 
measured, arranged in different qualitios—best, middling, and infe- 
rior—by ascoriaining their height, sectional aroa at height of 
chost, and their cubic cantents ; by dividing the actual volume by 
the product of height x sectional aroa (A x a), the form figure 
has been ascertained. Tho tables thus construeted can now be ap- 
plied to the measurement of standing woods without any fellings 
whatever, by merely measuring the height and sectional area, and 
by taking the form figures from the tables. : 


© See amongst Notes, Queries and Extracts lower down.—(ED.] 
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The following extract shows the mean volume of solid wood in 
a well-stocked Silver fir wood growing ina locality classed as bo- 
longing to the first quality up to an age of 140 years, beyond 
which age no figures are available :— 


par ra ee 
i V3 g22 | 8 BESS ,| wesw tees 
avy | 8 & |#e2 | 83 Sees 
year.) & g [2 |a2e_ | SF ls Pe 
| ag |eeg| G2 GEZes 
Ek | 28) ge52| 33 sessed 
32 1,745 17 93 65. 1,082 
50 931 42 177 AT 8,458 
75 483 15 243 “47 8,532 
100 213 97 295 AG 18,29) 
125 126 109 335 45 | 16,291 
140 101 114 353 “44 | 17,720 


In order to propare a similar table for Douglas fir, it is neces 
sary to ascertain the total sootional aroa por acre, the mean height, 
and the form figures for the yoars 50, 75, 100, 125, and 140 years ; 
and this, with tho soanty matorial at prosont available, ean only be 
done in a rough and preliminary manner. 

Sectional area.—We know that tho sectional aroa of a dominant 
(or leading) treo is as follows :-— 


At the age of 50 years 1-125 square feet. 


” 1 oy 1-847 " 
as 100, 2-885 . 
5 125, S715 
4 140 ,, oe = BOT, : 


In order to ascertain the total sectional area per acre at these 
periods, we must ascertain the number of trees which a well-stock= 
ed acro is likely to contain at the same periods. We know Q), 
that a well-stocked acre contains 202 Douglas firs at the ago of 82 
yoars ; (2), that 101 Silvor firs 140 yoars old, of a mean sectional 
area of 3-495 square fost, find room on an acre ; (3), that gene- 
rally a Douglas fir requires at least as mach room as a Silver fir 
of tho same sectional area, and, in faci, somewhat more, owing to 
the somewhat more spreading nature of the branches ; and (4), 


that a Douglas fir 140 years old shows a sectional area of 4-307 
squure feet, 

Taking these facts into consideration, the following numbers of 
Douglas firs per acre have been estimated :— 
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At the age of 82 years, 


” 50 y 
” 7 y 
» 100 
» 2, 


” 140 ,, . 

By multiplying these numbers with the m mean sectional area per 
tree, the total sectional areas of all troes per acre are obtained. 

(6). Height.—The following facts are at our disposal :—(1), A 
Douglas fir 32 years old has a mean height of 60 fect ; mean 
annual height growth = 224 inches ; (2), a Douglas fir 57 yeara 
old has a mean height of 90 feet ; mean annual hoight growth 
(from 82nd to 57th year) = 14 inches ; both grown in Perthshire ; 
(3), maturo Douglas firs in tho most favourable localities <1 North 
America are reported to reach a mean height of 213 feet ; such 
trees are often up to 500 years old, but it is not known, at what 
age the height growth ceases : lot us assume that it is very slight 
after the age of 250 years, With these facts before us, the beights 
up to an age of 140 years may bo estimated as follows -— 


At the age of $2 yeara, an oA oe = 60 
Fr 50 wu BB 

ae ee 105 

» 100 . oe 125 

» 12 ws ~ Mr 

40 ,, oe we 150 

fe). Form Figure.—The form figures for Silver fir are :-— 

At the age of 82 years, wad 165 
3 50, F ae AT 

” Ty oo . AT 

» 100 4, aie +46 

» By, oH 45 

140 oo we 44 


” 


” 


The form figure of the Taymount plantation shows ‘39 for ari 
age of 82 years. ‘This is very considerably below the form figure 
for Silver fir, and it is in accordance with the facts of the case. 
The Douglas fir is a much more tapering tree than the Silver 
fir, and the highest form figures which can be expected may por- 
haps be placed as follows :— 


At the age of 82 years, ae er.) 
e 50 4, “38 
= 7 oy “38 
” 100, “37 
” 125, +36 
» 140 . 2 = 85 


THE DOUGLAS FIR 1N SCOTLAND, 105 


” By utilising the figuros thus estimated the following table for 
the Douglas fir has been calculated :— : 


7 Gas )8 ize 

i ie ik |e Hie Mean TREE, 

3 : as8 B8ee) ae = 
yes | g@ [2 [aby | 22 sc8fsl ae |g 

€ ay Sas ge 2348s) S¢¢ 

ER | 52 | g222| Bs Sesed| ZF FE 


Lot us now compare the volume of the Douglas fir with that 
of the Silver fr — 
a 


Gnowixa stock Pex acne, | MEAN ANNUAL INCREMENT, 


IN CUBIC FEET, IN CUBIC YHET PER ACRE, 
Age. 
Douglas Silver Douglas Sitver 
Fir. Fir. ir, Fir, 
50 5,204 8,438 104 69 
5 9,217 8,532 128 114 
100 13,822 13,291 188 138 
125 16,599 16,291 188 180 
140 18,112 17,720 129 127 


This Table indicates that with a rotation not exceeding about 90 
years the Douglas fir, owing to its more rapid early develop- 
ment yields a larger outturn of solid wood than the Silver 
fir, Under a rotation of 90 to 120 years the returns in volume 
are about equal. Under a rotation of more than 120 years the 
Douglas fir will again yield larger returns of volume than the 
Silver fir. The latter is of little consoquence in this country, bee 
cause no landed proprietor would think of working his plantations 
under a rotation of more than 120 years, unless he had a particular 
faifoy to see large trees on his estate. Attention must also bo 
drawn to the fact that the mean annual increment enlminates be- 
tween the’ years 100 and 125, so that a rotation of, any, 110 to 120 
years will yicld, in the long run, a larger number of cubic feet of 
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1 
solid wood, than either a shorter or longer rotation, both in the 
case of Silver fir and, as far as I can judge, also of Douglas fir. 

The above data, it must always be remembered, refer only to the 
final cuttings. I have no data whatever which would enable me to 
compare the intermediate returns (thinnings) of Douglas fir and 
Silver fir. I may also draw attention to, the fact, that the num- 
bers of cubio feot given above rofer to tho actual yolumo of solid 
wood. In order to obtain the number of cubic fest calculated from 
the quarter girth, as is usual in this country, tho numbers must 
throughout be reduced by about one-fourth (more accurately 22 
per cent.). 

I have compared the returns of the Douglas fir with those of 
tho Silver fir, because wo possess accurate tables giving the vole 
ume-yield of the latter at different ages. It would have been more 
to the purpose to substitute the larch for the Silver fir, but un. 
fortunately tho laws of increment of the former have not as yet 
been so minutely studied and recordod as in the case of the latter. 
So much, however, is known, that the larch developes much more 
rapidly than the Silver fir during youth, and that it yields larger 
returns of solid wood under a rotation of 75 years, and perhaps 
evon 80 years, in favourable localities ; under a highor rotation tho 
volumo-yield of tho Silver fir is greater than that of larch, Hence 
it may he safely said that under a rotation of 75 and perhaps even 
80 yoars the larch will yield as much solid wood as the Douglas 
fir whenever they are grown in regular fully stocked woods, and 
in localities of equal quality—with this difference, that the material 
yielded by the Douglas fir will consist of a smaller number of 
trees per acre, with a greater mean diameter per tree, 

The laws of increment of Scotch pine are well known. On good 
localities, liko that of Taymount, the growing stock of a fully stock- 
ed acro compares as follows with that of Douglas fir :— 


Vouvan or sori woop’ | MAN ANNUAL INCREMENT 
PRR ACRE, IN CUBIO FEET. PER ACRE, IN CUBIO FRET, 
Age. 
Douglaa Scotch 
Fir Pine. 

30 5,204 3,600 

75 9,217 7,900 

100 13,822 9,300 
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more material than the Douglas fir, but later on it drops consider- 
ably behind. 

Quality of the Timber.—The next point of importance is the qual- 
ity of the timber. ‘The wood of the Douglas fir has a great repa- 
tation, and in America its quality is believed to be equal to that of 
Jarch timber. In how far the Douglas fir grown in this country 
will come up to that standard remains to be seen. The larger 
sized trecs so far cut on the Scone estate have been freely bought 
at the same rates as those usually paid for larch, but sufficient 
time has not elapsed to show the comparative merits of home grown. 
Douglas fir and larch timber. 

A few words must now be added with regard to the safety of 
production. First of all it is an undisputed fact that Douglas fir 
can, in this country, only be successfully grown in sheltered local- 
ities, because its leading shoot, and even the lateral branches, are 
very liable to be broken by wind. This reduces the area suitable 
for its cultivation very considerably. 

Then there can be no doubt that the Douglas fir, in order ta 
yield large volume returns, requires good fertile and fresh or moist 
soil, in fact, soil on which any other species will produce a large 
volume of timber. Such land can, moreover, be used to greater 
advantage for field crops. What wo specially require are species 
which will do well, or at any rate fairly well, on lands which are 
not suitable for field crops, 

Finally, it hs boon said that the Douglas fir is not exposed to 
any disease, while the larch, for instance, suffers so much in this 
respect. With regard to this point, it will be as well not to shout 
until we are safely out of the wood. It will be remembered that 
the larch disease did not show itself in Scotland until about 60 
years ago, Only quite lately Mr. McGregor, who has been on 
His Grace the Duke of Athol’s estates for more than 40 years, 
pointed out to me, that he has never seen tho larch cancer on any 
of the old larch troes, except on those parts of the trees which 
have beon formed during the last 60 years. This certainly seems 
to indicate that the diseaso did not exist before the year 1820 
or thereabouts, 

No doubt exisia now that the larch cancer is the result of the 
ravages of a fungus (Peziza Willkommii), the spores of which 
enter the tree through wounds which were caused by insecta 
(Aphis), frosts, violence, &e, Only a fow days ago, and after I had 
commenced this article on the Douglas fir in Scotland, I saw in a 
German forest journal a notice of the discovery of an injurious 
fungus on the Douglas fir. Dr. yon Tubeuf, a pupil of the cele 
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brated pathologist, Dr. R. Hartig, of Munich, has now described a 
fungus, (Botrytis Douglasii,) which is parasitic on the Douglas fir = 
it has been noticed during the last ten years in several widely 
separated localities in Germany on the trees in the oxperimental 
plantations which have been made of late years, As far as is known 
at present, the fangus attacks in the first place the young shoots, 
the needles of which turn brown or gray, the whole being ullimate- 
ly spun over with mycelium ; it then extends and kills ultimately 
the plants. It has also been found that this same fungus can be 
cultivated on two to six year old plants of silver fir, spruce, 
and larch. Dr. von Tubeuf found, as a general rule, that those 
Douglas firs especially were attacked which grew in fully stocked 
areas, where the branches of the trees interlaced ; and in thoso cases 
the lower branches were more severely attucked than those higher 
up. Hoe also noticed that free standing trees were free of the 
disease, and he naturally draws the conclusion, that infection de~ 
pends on a high degree of moisture, such as is found in dense 
woods, while free-growing troes, exposed on all sides to drying 
air currents, escaped. Now, what does this mean? Simply that 
the Douglas fir mnat he grown in thin open woods, and if so, 
good-bye to any high returns per acre, such as Silver fir, larch, 
or even Scotch pine will yield. 

Dr. von Tubeuf adds some very sonsible general remarks, from 
which T give the following extracts. He saya -— 

“In introducing an exotic species, the first question should be 
whether, if grown in the same locality, it possesses any real ad~ 
vantages over our indigenous species, either in consoquence 
of a superior quality of wood, rapid growth, large dimensions, 
active reproductive power, &c., or by more successfully resist- 
ing any unfavourable conditions of the soil or climate, or by 
being less subject to natural enemies, such as gamo, animal or 
vegetable parasites, &c. A farther most important question is, 
whether with the exotic tree we are likely to introduce new 
enemies to our indigenous trees; and in this respect we need 
only remind the reader of the imported enemies of the potato, 
the Colorado beetlo, the enemies of the vine, &e.....+. 

« Amongst the enemies of our own trees, a large number at- 
tack without distinction the exotics lately introduced ; Curculio, 
Bostryehua, cockchafers, caterpillars and beetles attack exotics just 
fas well asindigenous trees ; Trametes radiciperda (one of the most 
formidable of fungi) destroys the wood of the Douglas fir like that 
of any other species.” 

These words deserve serions consideration. It is more than pro+ 
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bable that the Douglas fir will, with us, in the course of time, de- 
velop its full share of enemies, if not more, considering that it is 
an exotic species, 

Before concluding I desire to express a hope that my object in 
publishing these notes on the Douglas fir may not be misunder- 
stood. The cultivation of the tree in Great Britain and Ireland 
looks at present very encouraging, and I trust that experiments 
will be continued ; but I deprecate altogethor rushing into exten- 
sive plantings, as advocated hy the correspondent of the “ Perthshire 
Constitutional,” until time has shown that the tree really deserves 
to supersede the species hitherto cultivated by us, and of which we 
know what to expect. My personal opinion is’ that the Douglas 
fir will just as little revolutionise our sylvicultural operations as 
the Weymouth pine has been ablo to do, though great things were 
expected of it at one time. There is a great difference between 
nursing up a single tree in a fine soil and under otherwise favour- 
able conditions, and the growing of a species on a large scale for 
economic purposes ; in the former case only exceptional results 
present themselves to the eye, while in the latter case averages 
must be looked for and reckoned with.—W. Scuticu in the Gar- 
deners’ Chronicle. 


SAL BARK AS A TANNING MATERIAL. 


Rererrive to tho last paragraph of the paper on the above sub= 
ject in the “Indian Forester” of February, I have the honour 
to state that, under Captain Wood’s orders, I have been pushing 
the use of sal bark for tanning. From the Pilibhit forests I have 
been able to sell a large quantity. ‘To tako the past month only, 
40 two-bullock cart-loads were sold at Rs. 2 per cart, for use in 
Baroilly chiefly. You truly state that in some places “tanners 
are too much wedded to tho uso of babu! bark to take up a now 
tanning substance, &&.’’ I find this to be the caso in Lucknow. 
To introduce sdl bark thore, I sont in 30 maunds, in one maund 
bundles, and by beat of drum, as well as by written notices in the 
tannors’ quarter of Lucknow, intimated that T would give sél bark, 
free, for experiment. To this I got no response. After sending 
for the Chamir Chowdhri, I persuaded him to carry away the sal 
bak. After trial (I presume) he informs me there is no tannin 
in it! I shall gond a larger quantity to Cawnpore for trial, and 
will let you know the result, 
C.I.P. 
Q 
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THE MADRAS GAME LAW. 


In our remarks under the head of “The shikar difficulty solved ” 
which we published in our January Number, we did the Mad- 
yas Government the injustice of omitting to remind our readers 
that in the matter of regulating the pursuit and killing of game 
and fishing in rivers in the State forests, it was that Government 
which was first in the field. On 26th October last the following 
Rules were promulgated, which, we rogret, we did not at the 
timo extravt from the Fort St. George Gazette x— 


I. 


Rules under Section 21 (h) of the Madras Forest Act (Act V. of 1882) 
for regulating the pursuit of game in Reserved Forests, 

1, Any person who may desire to bunt, shoot or fish within the 
limits of any or all the reserved forests of any district shall be bound . 
to take out a license at the office of tho Collector of the District. 

2, Tho payment to be made for such license shall bo Re. 5, and the 
anid license shall not be transferable, It will be available only for the 
currency of the calendar year to which it relates, whether it be taken out 
at the commencement of, or during the currency of, the year. 

8, The Collector may, by Notification in the District Gazette, de- 
clare that any reserved forest shall be closed annually against hunting, 
shooting or fishing for any period between the 1st February and 1st 
August, and may modify or cancel anch notification, and after the pub- 
lication of such notification no license taken out under Rule 1 will be 
held to give authority to hunt, shoot or fish in such reserved forest 
during the close season laid down in such notification. Provided'that 
it shall be at the discretion of the Collector, in the interests of any 
resorved forest, to declare it closed against all hunting, shooting or fish- ~ 
ing for the whole of any particular year. 

4, Tho poisoning or dynamiting of water or the setting of traps 
or snfttes for guue iu uuy reserved furest iv absolutely forbidden, The 
catching of fish by the damming or baling of water is not prohibited. 

N.B.—No elephant may be shot at (except in bond fide self-defence) 
by virtue of any license issued by a Collector undor those rules. Any 
person wiehing to shoot an‘ elephant must apply to the Revenue Seo- 
retary to Government for permission to do 80. 


In 


“Rules under Rule 21, Section 26, of the Madras Forest Act (Act V. of 
1882) for regulating the pureuit of game in fuel and fodder reserves, graz- 
ing grounds and areas under epecial fire protection. 

1, Any person who may desire to hunt, shoot or fish within the limits 
of any land notified aa a fuel and fodder reserve, grazing ground or area 
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undor gpecial fire protection shall bo bound to take out a license at the 
office of the Collector of the District, 

2, No-payment will be required for such license, but it will not be 
transferable, It will be available only for the currency of the calendar 
year to which it relates, whether it be taken out at the commencement 
of, or during the curreney of, the year, 

3. The Colleotor may, by notification in the District Gazette, declare 
that any particular fuel and fodder reserve, grazing ground or area under 
special firo protection shall be closed annually or in any year against 
hunting, shooting and fishing for any period between tho 1st February 
and the Ist August, and may modify or cancel such notification, and 
after the publication of such notification, no license taken out under 
Rule 1 will be held to give authority to hunt, shoot or fish in such fuel 
and fodder reserve, grazing ground or area under special fire protection 
during the close season laid down in such notification. 

4, The poisoning or dynamiting of water or the setting of traps or 
snares for game in any fuel and fodder reserve, grazing ground or aren 
under epecial fire protection is absolutely forbidden. ‘The catching of 
fish by the damming or baling of water is not probibited, 

N.B,—No olephant may bo shot at (except in bond fide self-defonce) 
by virtue of any license issued by a Collector under these rules. Any 
person wishing to shoot an elephant must apply to the Revenue Secre- 
tary to Government for permission to do so. 


Form of License. 


License to hunt, shoot or fish under 
Rule 21, Section 26, of Act V. of 
1882 (the Madras Forest Act). 

License to hunt* / within the limits 
shoot { of 
fish 
the foel and fodder reserves, grazing 
grounds or areas under special fire 
protection in the... District, 
subject to the conditions specified on 
the reverse, is granted to— 
Nome and Father's Name, 
Residence,, 
Deseription, 
Dated,.... 


Collector, 
* N.B.—Ae the case may bo, 


License to hunt, shoot or fiah under 
Rule 21, Seotion 26, of Act V. of 
1882 (the Madras Forest Act). 
License to hunt* { within the limits 


shoot Of (seen) 
fish 


tho fueland todder reserves, grazing: 
grounds or areas under special fire 
protection in the District, 
subject to the conditions apecified on 
the reverse is granted tom 

Name and Father's Name, 


Collector. 
* W.3.—Aa the case may be, 

+ The ful and fodder reserves, grazing grounds 
fr arens under special Bre protection to whieh 
sulone the lcenso fs Intended to apply should be 
speoitied. 
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Conditions under which 


this Licent to hunt te 
shoot granted, 
1, Tho license is not transfer- 


able, and must be shown on 
demand to any Forest officer, 
any Revenue officer not be- 
low the rank of Revenue In- 
rpector, or to any Police offi- 
cernot below therank of Head 
Constable. It holds good for 
the year 18....-excepting the 
close season (extending from 
seeeeeto. ) 

2. The poisoning or dynamiting 
of water or thesetting of traps 
or snares for game is prohi- 
bited, 

‘The catching of fish by the dam- 
ming or baling of water is not 
prohibited, 

3. No elephant, may be shot at 
(except in bond fide self-de- 
fence) by virtuoof this license. 

I am aware of the situation 
and boundaries of the closed 
portions of the Forest speci- 

fied below in which hunting, 
shooting and fishing is pro- 
hibited. 

Any breach of the above conditions 
“ will render the holder liable to 
immediate cancelment of the li- 
cenge and to the punishments pro- 
vided by law. 

1 agree to the above conditions, 
which have been thoroughly ex- 
plained to me. 

Dated,... 
° Signature of Grantee. 

© Closed arene, 


4, 
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Conditions under which 
this Licenas to int is 
shoot { granted. 
fish 


1. The license is not transfer- 
ablo, and must be shown on 
demand to any Forest officer, 
any Revenue officer not bo- 
low the rank of Revenue In- 
spector, or to any Police offi- 
cernot below the rank of Head 
Constable, It holds good for 
the yoar 18.....excepting the 
close seagon (extending from 

seeeseto. . 

2, Th epoisoning or dynamiting 
of water or the retting of trapa 
or snares for game is prohi- 
bited, 

The catching of fish by the dam- 
ming or baling of water is not 
prohibited, 


8, No clephant may be shot at 
(except in bond fide self-de- 
fence) by virtue of this license, 

4, I am aware of tho situation 


and boundaries of the closed 
portions of the Forest speci- 
fied below in which hunting, 
shooting and fishing is pro- 
hibited. 
Any breach of the above conditions 
will render the holder liable to 
immediate cancelment of the li- 
conse and to the punishments pro- 
vided by law. 
agree to the above conditions, 
which have been thoroughly ex- 
plained to me. 
Dated,... 


H 


Signature of Grantee. 
* Cloeod arena, 


Tt will bo observed that this enactment is much less exclusive 
than the Central Provinces Rules. The former aims at leaving it 
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within tho power of almost ovory one who can buy a matehlock 
or a net, to shoot and fish in the Reserved Forests, the latter con- 
fines the privilege mostly to the few sportsmen who can afford to lay 
themselves out for a regular shooting or fishing expedition, or to 
professional hunters and fishermen, Time will show whether the 
principle underlying the one or the other eet of rules is the cor- 
rect one, but the most extreme advocate of paternal rule must 
admit that the Madras law errs, if it does err, on the side of 
leniency, and that it may be adopted at once, with hardly any 
modifications to suit local conditions, even in those Provinces 
where the authorities profess most to respect the rights and sus- 
coptibilities of the people. 


NEW FOREST LAW IN RUSSIA. 


Since the Ist January, 1888, a new Jaw has come into force in 
Russia for the conservation of the forests. It has been made 
applicable to the whole of Russia, including the Caucasus and 
Poland, but not Finland, which has a separate forest law of ita 
own. 

This new law only so far interferes with rights of property as to 
regulate their exercise when the interests of the country require 
it. The working of private forests is only put under regulation in 
those forests whoso destruction would bo prejudicial to the general 
interests of the country. In order to guarantee the rights and 
interests of private properly, a council has been created in each 
Province, composed of the Governor and a certain number of re- 
presentative owners of forest property. This council will be 
charged with the application of the law, a delicate mission, for 
agricultural and forest interosts are often in conflict, and the 
people are still imbued with communistio notions as regards for- 
ests,—( Revue des Eaux et Foréts, November 1888). 


Jy: Notes, Queries AND Pxrracts. 


Sat Burrer.—this is the oil present in the cotyledons of tho seed 
of the sil. Tho seod ie husked and boiled, and the grease that 
floats on the top of the water is then skimmed off. It sots firm 
and white like ghee in the cold weather, and in this respect resem- 
bles walnut and Basaia latifolia and butyracea oil. It is employed 
hoth in cooking and for lighting, and is in very genoral use 
amongst the people in the south of tho Raipur district of the 
Central Provinces. The residue of the boiled seed is dried and 
pounded into a flour, and caten with tho flowers of the Bassia lati- 
Yolia, We are indebted to our old triend Mr, Lowrie tor the 
above facts. 


THE BEST ON RECORD BEATEN.—We are always glad to notice any 
smart work done by Forest officers, and have now to call the atten- 
tion of our readers to a record-breaking achievement on the part 
of Mr. C. Gilbert Rogers, who arrived in this country only a year 
ago, and has served ever since near Darjeeling, which, every one 
knows, is very fur from being the home of Hindustani, Having 
joined on 7th January, 1888, and been continuously on duty in the 
meanwhile, he passed on 7th and 8th November last in Hindustani 
both by the Lower and Higher Standards, and also “ with credit” 
in Forest Law and in Land Revenue. Under the present system 
of purely provincial promotion, this smart young officer is unable 
to obtain the full reward which he has so well earnod, for thoro is 
no permanent vacancy for him at present in Bengal in the First 
grade of Assistant Conservators. If one of the Burma First: grado 
appointments, which are still going a-begging for men to fill them, 
could only be temporarily handed over to Bengal! Mr, Rogers 
was tho head of the first batch of officers trained at Cooper's Hill, 
ané was the best geologist of his year in the whole college. That 
he does not neglect the good old adage mens sana in corpore sano 
is proved by the fact that he was also the most athletic man in the 
college. 


120 NOTES, QUERIRG AND EXTRACTS. 


Seasonina AND Preservation or Tiwper.—The Commissioner of 
Agriculture, Washington, D. ©., in a late bulletin says :— 

“With proper after-treatment of the wood the time of felling seema 
not to affect its durability. Early winter felling (December) shonld havo 
the preference, because less fermentable sap is then in the trees, and the 
timber will soason with less care, more slowly, and more evenly, and 
before the temperature is warm enough for fermentation to set in If 
the wood is cut ‘in the sap’ it is more liable to fermentation and to 
the attacks of insects, and more care is necessary in seasoning ; for the 
rapid seasoning, due to the warm, dry atmosphere, prodnces an outer 
seasoned coat which envelops on nnseasoned interior liable to decay. 
‘When cnt in the leaf, it is advantageous to let the trees lie full length 
until the leaves are thoroughly withered (two or three weeks) before 
cutting to size, With conifers this is a good practice at any season, and, 
if it can be done, all winter-felled trees should be left lying to leaf out 
in spring, by which most of the sap is worked out and evaporated, 

« Always remove bark from felled timber to aid seasoning—but not 
from the standing tree. 

“Never allow the log to lie dirvetly on the moist suil. 

* If winter-felled, shape the timber to size within two weeks aftor fell- 
ing, and leave it placed on blocks—not upon the soil—in the forest; or 
if shaped at home, place in a dry, siry—not windy-—position, away from 
snn and rain, 

“If dried too rapidly, wood warps and splits, the cracks collect water, 
and the timber is then easily attacked and destroyed by Tot, 

“With large logs, cracking may be prevented by coating the ends with 
some fatty or oily substance mixed with brickdust, or covering with a 
piece of linon, cloth, or even paper, or by simply shading them to lessen 
evaporation; cracks on the sides may be filled in with tow or cotton, 

“ When piling timber, place laths or sticks of uniform size at uniform 
distances under each log, or post, or tie. 

“Sufficiontly thorough seasoning for most purposes is obtained in 
twelve to eighteen months, while for special work, according to the size, 
from two to ten years are required. 

“ The best method of obtaining proper seasoning, without costly appa- 
ratus, in a shorter time ig to immerse the prepared timber in water from 
one to three weeks, to dissolve the fermentable matter nearest the sur- 
face, This is best done by running water—if such is not at hand, a bath 
may be substituted, the water of which needs frequent change. Timber 
so treated, like raft timber, will season more quickly and is known tg be 
more durable, 

“Tf practicable, the application of boiling water or steam is an advan- 
tage in leaching out the sap. 

“ Never apply paint or any other coating to green or unseasoned timber. 
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“Tf the wood was not well dried or seasoned, the coat will only hasten 
decay. 

“Good coatings consist of oily or resinous aubstances which make a 
smooth cost, capable of being uniformly applied; they must cover 
every part, must not crack, and possess a certain amount of elasticity 
after drying. 

“Coal tar, with or without sand, or plaster or pitch, especially if mixed 
with oil of turpentine and applied hot (thus penetrating more deeply) 
answers best. A mixture of three parts coal tar and one part clean 
unsalted groase, to prevent the tar from drying until it has had time to 
fill the minute pores, is recommended. One barrel of coal tar will cover 
800 posts, Wood tar is not serviceable because it does not ary. d 

“Oil paints aro next in value, Boiled finseed oil or any other drying 
vegetable—not animal—oils are used with lead or any other body (like 
pulvorised charcoal) to give substance, Immersion in crude petroleum 
is also recommended, 

“ Charring of those parts which come in contact with the ground can 
be considered only as an imperfect preservative, unless 2 considerable 
layer of charcoal is formed, and, if it is not earefully done, the effect is 
often detrimental, as the process both weakens the timber and produces 
cracks, thus exposing the interior to ferments,”— Timber Tradea Journal. 


Lance Spxcimans oF Bamausa srvnoimacza—In a block of pure 
bamboo forest of the above spocies I came across several 
clumps, the average girth of whose individual stems was 18} 
inches, and the largest ten measured 224, 224, 228, 224, 2245, 21, 
208, 20,4, 203 and 19,% respectively. These measurements aro, 
T imagine, us tall ay can be found anywhere for this bamboo. 
ANAMALLAIS, J. G. FeM. 


Tre Wearner 1x Inpra DURING OcrozER AND Novemaer.—The 
retreat of the south-west monsoon, which takes place in Upper 
and Central India during September, is continued during October, 
whon tho change to cold weathor conditions usually spreads to 
Bengal. At the same time the north-east monsoon commences on 
the Coromandel Coast. This change has a most important effect 
on the weather. During the prevalence of the south-west mon- 
soon current, even when it is as feeble as is normally the caso 
difting October, moist winds penotrato into Northern India, and, 
over the head of the Bay and cyclonic storms are still formed. 
As soon, howover, as the final retreat of the south-west current 
from Northorn India takes place, dry winds from north-west and 
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north-east set in, and the area of disturbance is transferred from 
the north to the contre and south of the Bay. The trajectory of 
the cyclones is also changed, and, instead of passing northward 
and north-westward, the storms ordinarily travel more or less on a 
due westerly course. 

The month of November forms a part of the transition period 
from the south-west monsoon to the north-east monsoon, In 
Northern and Contral India fine bright weather with clear skies 
and rapidly diminishing temperature usually obtains almost with- 
out interruption during the month. In tho north of the Bay of 
Bengal fine weather with light north-casterly winds generally 
prevails, but skios cloud over in that area as well as in Bengal dur- 
ing stormy weather in the south of the Bay. The south-westerly 
winds of the south-west monsoon continue to blow during the 
month at the entrance of the Bay. The humid air current of 
which these winds form a part, instead of continuing te move in 
the same general direction up the Bay, gradually curve round in 
the south and centre of the Bay, and finally advance to the Coro- 
mandel Coast districts, to which it gives humid north-east winds 
and froquent rain. Storms occasionally originate in this current 
in the Bay during the month, and usually march almost due west- 
wards (with a very slight northing). These storms are sometimes 
yery severe, and form one of tho most important features of tho 
month. They frequently give a delugo of rain to tho narrow belt 
of country across which they advance, and at the sathe time drain 
away tho moisture from the more distant districts. Hence the 
occurrence of cyclonic storms during the month is generally asso- 
ciated with a very irrogular distribution of rainfall in the south 
of the Peninsula, excessive rainfall in tho districts visited by the 
cyclonic storms usually accompanying deficient rain in the districts 
outside of the storm areas of the month. 

In the Arabian Sea north-east monsoon winds usually set in 
steadily during October, and extend over the whole of it except 
the extreme south. Hence fine weather generally prevails in that 
area. Storms which form in the Bay of Bengal and cross the 
Peninsula, occasionally pass out into the Arabian Sea, and give 
stormy weather for some days to the central and northern portions 
of that sea.—( Meteorological Reports). 


: . 
Tur Kew Frora rpica.—In Part XV. of the Flora of British 
India, which has just been published, we notice that the Himalayan 
spruce fir now appears under the namo of Picea Morinda, Link. It 
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seems a pity that the specific name should be Morinda, as in somo 
parts of the N.-W. Himalayas, this is the vernacular name of Abies 
Webbiana, It is true that in Brandis’ Forest Flora, Morinda is 
also given as one of the vernacular names of the spruce in Garhwal 
and Kumaun, but we doubt that this is at all general, and we ven- 
ture to think that Morinda is more ofton applied to the silver fir. 

We also observe that the deodar is now called Cedrus Lebani, 
Barrd., var. Deodara, Hook. f. There is only one species of 
Cedrus with three marked forms, a Himalayan, an Oriental, and 
an Algerian, 

Thore are several other changes from the old familiar names, 
such as Quercus glavea, Thunb. for Q. annulate, Smith. 


& 


Tue Fuet Suppty or Danseg1ine.—Woe are glad to heur that 
complaints of the firewood supplied by tho Department being wet 
are now a thing of the past. This happy result is due to the sub- 
stitution of sale by measurement for the original system of sale by 
weight. We owe to the defunct system the following effort of tho 
local Muse, inseribed on a pair of bellows :— 

Tn Darjeoling the wood is so frightfully wet, 

That the more you blow it, the hotter you get; 

If you blow till your arms are beginning to tire, 

‘The exercise warms you, Lut never the fire. 


Fentmary axp Drrorgsratrox.—fo early as the yoar 1540 Fer= 
nando Colon noticad that the rains in Madeira, the Atores, and 
the Canary Islands had become rarer since the trees were cut 
down, and the rain, instead of falling as heretofore in moderato 
showers, now comes in violent gushes with long periods of drought 
between. As a consequence, naturally, the soft yielding soil is 
gradually washod away, the hill-sides and the higher plains bes 
come barren wastes of sand and gravel, and, to quote from an 
eminont authority, this process hus been going on in Spain, 
Greece, Algeria, Morocco, and in short all round the shores of the 
Mediterranean where this deforesting has been extensively prac= 
tised, and countries which were once the granaries of the world 
are now little better than deserts. Many people will say this 
might occur from unknown causes, and might have happened all 
the same if the woodlands had not been interfered with, but this 
Plea can be easily rofuted, for in many of the countries above 
mentioned replanting has been undertaken on a large scale by com- 
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munities and by Governments, with the most decisive results. 
Wherever such attompts have been made, the climate becomes less 
extreme, the rainfall more uniformly distributed, and public hoalth 


improved. 
« All is a desert now, and bare 


Where flourished once a forest fair.” 

I novor witnoss, writes “ Forostor,” in the “ East Anglian Times,” 
the felling of a tree, however insignificant, without calling to mind 
the lamentation of that child of Nature, the great Wizard of the 
North, so simply yet so graphically put forth in the distich with 
which I commence this warning to the agricultural Vandals who 
wage war to the bitter end against every tree, and fence, and twig, 
which for ages past have been the beauty and sylvan glory of this 
woodland county of Suffolk, and which were lefl in thvir entirety 
not so many years ago, when farmers grew double the quantity of 
cereals that they do in the present day, and as all the great brewers 
and maltsters can testify, of a far superior quality. Before wo 
touch upon the timber proper, we will take a casual glance not at 
the hedgerows perhaps, but to where they were in our boyhood’s 
days of bird’s nesting and hare and hounds. What has become of 
the towering maple fences which baflled our predatory powers in 
pursuit of eggs? What has become of the impervious blackthorn 
and whitethorn fences which sternly denied admittance, and stop~ 
ped many a bold rider in the brave days of old? Whore are they 
now, and where are the farmers now? And echo answers, 
“whore P” 

T can remember the days when fhrma now prodneing ten eaombs 
invariably produced as much as eighteen coombs per acre, and the 
headlands were not planted either. T have no hesitation in saying 
that one great reason for this falling off is that the land and crops 
are utterly unprotected from the wild and stormy blast, which 
gathers strength and tury by passing over a large tract of country 
utterly devoid of fences and treos, and so dissipating and evapora- 
ting the evanescent and volatile chlorides and carbonates of am- 
monia, which are the chemical results of nine-tenths of the farm- 
yard manure, and which under a more salutary protecting in- 
fluence would remain quiescent in the soil. According to this 
line of argument one can clearly demonstrate that nine-tenths of 
the farmyard manures introduced into the soil are dissipated long 
before their component parts can be assimilated by the crops-for 
which they aro intended, and as a natural result theso crops are 
starved.— Timber Trades Journal. 
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EXPERIMENTS IN SILK-WORM REARING AT 
BERHAMPUR. 


Sous highly interesting experiments in roaring silk-worms have 
been carried on at Berhampur, since December 1886, by Mr. Nitya 
Gopal Mukerji, w.4., of tho Bengal Agricultural Department, who 
has made a most instructive tour in France and Italy for the 
purpose of studying the best methods of silk-production. 

Mr. Mukerji has written a paper on-silk-worm rearing in 
France and Italy, dated 9th May, 1888, and a note on the decline 
of the silk industry in Bengal, dated 23rd October, 1888, and it is 
from these notes and some other of his reports, and from a per- 
sonal inspection of the work at Berhampur, as well as from 
information obtained from Mr. Gallois, one of the leading silk 
exporters in Bengal, that the facts for the following paper haye 
been gathered, on a subject, which owing to the presence of wild 
silk-worms in our forests, has a certain interest for Forest Officers, 

The official records show that the average annual quantity of 
raw silk exported from Bengal rose gradually from 972,108 tbs, 
between 1812-35, to 2,039,342 Ths. between 1856-70, including 
about half-a-roillion Ths. of waste silk, the export of which was 
only commenced in 1856, while between 1874-87 the average out- 
turn of raw and waste silk from Bengal foll to 1,581,860 tbs., 
chiefly on account of the reduced price of Bengal silk, owing to 
the recent largely increased production in Europe, and the reduced 
production of silk in Bengal from disease and other causes. 

In Europe, silk production has now completely recovered from 
the depressed conditions which the ravages of pebrine and other 
diseases had occasioned, and it is to Pasteur’s researches into 
the nature of pebrine, commenced in 1865, that the improved state 
of things is due. 

Uwing to Pasteur’s discovery of the nature of the disease, 
and of the fact that, provided healthy eggs are available for breed- 
ing, its spread can be prevented, stations have now been established 

; . 
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in the silk-producing districts of France and Italy for the pro- 
duction of eggs free from infection, from which silk-worms are 
now almost oxclusively reared in Europe. 

This system has proved so successful that, whilst before its 
introduction, one ounce of eggs yielded on the average only 45 Ibs. 
of cocoons, this return has now been increased to 72 Ibs., whilst 
as much as 150 Ibs. are occasionally harvested, and all this with- 
out very much increased consumption of leaf, of which there is 
much waste in rearing weakly and diseased worms. 

A similar revival of silk production in Bengal can only be 
brought about by introducing Pasteur’s system, and by placing 
healthy eggs within the reach of the peasantry. 

This system is already established in Japan ; and the Chinese 
Government has deputed an officer to study Sericulture at Mont- 

* pellier, so that tho production of raw silk is rapidly increasing 
and its price going down, and it is probable that the peasantry of 
Franco and Italy will soon be no longer satisfied with the meagre 
profits of cocoon rearing, from which they have already begun to 
withdraw. 

Owing to the low cost of labour in Asiatic countries, the silk 
industry will in future depend more and more on them for the 
raw material, and this is so far favourable for Indian Sericulture. 

During the collapse of silk-production in Europe, which for the 
time completely ruined tho silk districts, reaching its maximum 
in 1868, very high prices ruled for raw silk, as much as Rs, 29 por 
pound having been paid, and thus the Bengal silk industry was 
greatly stimulated, so that mulberry planting was considerably 
exiended in the Rajshahye and Presidency Divisions, and cocoon 
rearers made very large profits. 

The Bengal zemindars naturally took advantage of this pros- 
perity to raise the rent of mulberry land which they have not since 
reduced, in spite of the fall in the price of silk, and Mr. Gallois and 
other silk merchants at Berhampur assert that as high a rent 
as Rs. 30 an acro is now sometimes charged for such land, 

The cultivators naturally prefer to have their mulberry land near 
their homesteads, where the leaf is not so liable to be stolen as 
when grown on ordinary land, and as it is customary to charge 
high rents for such land, there can, in this case, be no grounds for 
complaint against the zemindars ; but if, as is maintained by Mr. 
Gallois, and as is admitted ina note by the Director of Agricultare, 
specially high rents are charged for mulberry cultivation on ordi- 
nary lands, so that as much as 50 per cont. of abatement. ia allows 
ed when mulberry cultivation is given up, and saldmis equal to 
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one year’s rent are paid when mulberry is planted for the first time 
on any land ; this is clearly contrary to law, which lays down that 
land is to be assessed for rent in accordance with the capabilities 
of the soil, and not according to the kind of crop grown, and that 
occupancy tenants are not liable to pay enhanced rent in conse+ 
quence of any improvement they may make at their own expense. 

In the caso of mulberry plantations it is stated that, tenants 
incur a large initial outlay varying from Rs, 25 to Rs. 100; 
the crop requires annual top-dressing with 4 inches of soil dug 
from ditches and jhils, until it becomes raised several feot above the 
ordinary level of the fields ; it has also to be replanted every twelve 
years, All thoso faots prove that it is an expensive crop to rear. 

Mr. Mukerji, however, states that mulberry producers charge 
very highly for their leaf, as much as Rs. 5 per maund of 82 Ibs., 
the cost of production being only 8 annas 2 maund, whilst one acre 
of mulberry plantation will yield 150 maunds of leaf annually, 
so that the rent paid is an inconsiderable factor in the question. 
Some benofit, however, would certainly result if Government could 
utilize its position in charge of many wards’ estates and encourage 
mulberry plantation, by fixing fair rents, and also, generally, by 
inducing land-owners to favour the silk industry, which in Bengal 
is of considerable importance, 

As matters stand, about one-third of the reels at the silk fila- 
tures are said to be unemployed, partly for want of cocoons, and 
also partly, strange to say, in a country with a population of be~ 
tween 500 and 600 por square mile, for want of labour ; for the fila- 
tures cannot compete with the demand for ordinary agricultural 
labourers, as they only provide temporary work, the hands being 
under agreement to work from time to time, as they are required, 
at the monthly rate of Rs. 5 for men, and Rs. 3 for boys: the 
former are employed at the basins in adjusting the cocoons to the 
reels, and the latter merely in turning the reels, mechanical power 
for recling Bengal silk having been found unsuitable, though it 
may be used with great advantage for the produce of annual worms. 

The labour difficulty can probably be met by a slight increase 
in the rates of wages. 

Government is liberally assisting the silk industry by scientific 
yesearch, and Mr. Mukerji is doing most tsefal work at Berham- 
pur ; it is only fair therefore that the Bengal silk merchants should 
cogtribute a share to the expense involved in these researches, and 
if each filature of 100 reels were to contribute Rs. 100 per annum, 
a considerable fund might be raised to supplement the Govern- 
ment grant, 
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Before proceeding further, I wish to refer to an excellent work, 
on the annual European worm, by M. Eugéne Maillét, Director 
of the Sericultural Station at Montpellier, entitled, “ Legons sur le 
ver & soie du Murier", and published in 1885, by Messrs. do la 
Haye and Logrossier, Place de Ecole de Médicine, Paris, 

This book, which is dedicated to M. Louis Pasteur by his pupil 
M. Mailldt, gives a full account of the anatomy and life history 
of tho insect, and of the methods of rearing it, and also goes into 
the economic conditions of silk production. 

Another most comprehensive compilation on silk-worms of all 
species and countries, containing over 1,000 pages, has been written 
by Mr. Natalis Rondot, and published in 1885, second Edition 
1887, hy the French Government, at the Imprimerie Nationale, 
but as the author has no practical knowledge of the silk industry, 
this book is said not to be altogether reliable. A good English 
treatise on the various Indian silk-worms would be extremely 
useful, and Mr. Mukerji’s education at Cirencester, and opportuni- 
ties for studying silk-production, would certainly designate him 
for compiling such a work, could his services be spared for the 
purpose. 

A book of this nature should give all available information 
regarding the different kinds of silk-worms, which are, or may be, 
cultivated in India. 

The best of these is Bombye Mori, now roared in the Punjab, 
Kashmir, and in Dehra Duin, and of which the best variety is 
the Shanghai silk-worm, now regularly bred in France and Italy. 

Nino pounds of these Shanghai cocoons yield 1 1b. of raw silk, 
whilst the best European varieties only yield 1 Ib. of raw silk 
from 4 lbs, of cocoons, and the former are small, hard, and of 
roundish shape, which is best for reeling, and are spun by a small 
worm which does not consume much leaf. 

The Baghdad worms are also highly esteemed, although being 
largo, they eat a great deal and ure very subject to disease. 

The Punjab silkeworms are now suffering badly from disanse, 
and the recently thriving Kashmir silk industry, started by Babu 
Nilambur Mukerji, and which yielded a revenue of about five lakhs 
of Rupees to the State, is now languishing from the same cause, 
so that a deputation has beon sent from Kashmir to Berhampur 
to study the possible means of combatting disease, Bombys teator 
is the annual silk-worm of Bengal, but yields poor coconns, 
though superior to those of tho polyvoltine kinds, which breed 
eight times in the year, and of which two species are known in 
India, Bombyx fortunatus, the desi worm, yielding the best broods 


EXPERIMENTS IN SILK-WORM REARING AT BERHAMPUR, 129 


from Noyombor to January, and Ramhyx Creai, the Madrasi or 
hot weather worm, yielding best from March to September. 

All the above-mentioned silk-worms feed on mulberry leaves, 
those of Morus alba, multicaulis, or indica, being considered equally 
good, while Morus nigra gives rough spiny leaves disagreeing 
with the larvee. 

Another species to be considered is the Eri, or castor-oil silk- 
worm of Assam, Attacus Rieini, the silk of which cannot he reeled, 
but is carded and spun, in much the same way as is all silk waste 
in Europe. 

Tho Assam Muga silk-worm, Aniheria assama, feeds chiefly on 
the foliage of the siim tree, Machilus odoratissima, and of the 
sudlu tree, Tetranthera monopetala. The silk of this worm can 
bo reeled, as well as that of the common Tusser, Anthéria mylitta of 
the Santal Pergunnahs, Chota Nagpur, and other parts of India, 
which is chiefly fed on species of Zizyphus, and when wild feeds on 
the foliage of the sal, Shorea robusta, sain, Terminalia tomentosa, 
and other trees. The wild cocoons aro, however, only used as seed 
cocoons, as the cultivated tusser worm rapidly deteriorates. The 
Muga and Tusser silk-worms are reared on trees, the breeders 
removing them from one tree to another as they strip off their 
foliage, and they are protected against birds by the use of bows 
and pellets, and from ants by various simple devices. : 

As the Quereus serrata, the eommon onk of tha Khasia hills, 
will grow luxuriantly in Dehra Din, and might be grown else- 
where in India, and this is the tree on which the Japanese Tusser, 
Antheria Yamamai, the best of all wild worms is reared, it might 
be found possible to introduce this worm into India. 

Mr. Mukerji gives the following classification, supplied te him 
by Mr. Dusuzean, of the various silk-producing Lepidoptera :— 


I. Bomsyewa, 


1 | | t 
Bombyx.  Theophila,  Ocinara, —‘Trilocha. ~—- Rhondetia. 
Il. Sarunwipa. 


Anthoride {cotgons can be reeled Attacida. (cocoons, unreelable). 
off). 
Antheria. * Attacus. 
Actias. 
Caligula. 
Saturnia. 
Lolpa. 
Cricula, 


Collosumia, 
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The Bengal polyvoltine worm yield much lighter cocoons than 
the annual worm, containing only 200 to 250 metres of silk, 
against 800 to 1000 metres from the latter. 

Four or fivo times as many Bengal cocoons are therefore 
required for as much silk asa given number of annual worms, 
and the comparative unevenness resulting from tho frequent 
joinings of the thread, which this entails, is increased owing 
to breakages in winding due to the brittleness of the Bengal 
silk, 

It is owing to these and other causes of inferiority that Bengal 
silk only fotches about Rs. 8 per pound, against Rs. 11 for that of 
the annual worm ; but it should be noted that it is the best of all 
silks for gloss, elasticity, and for taking black dye, and is especially 
noted for making black silk hats. 

In spite of theso qualities, Mr. Mukerji does not speak very 
highly of the polyvoltine species, though the Bengali caste of 
Punta docs little olse besides rearing silk-worms, and mulberry 
leaf is available throughout the year in Bengal, so that the rearing 
of polyvoltine worms will certainly be continued. It would, 
however, bo advantageous to introduce, if possible, a good annual 
worm into Bengal besides the indigenous annual, Bombyx textor, 
which is seldom reared, and only yields comparatively poor co- 
coons, containing about one-third more silk than the best poly- 
voltine cocoons. The introduction of annual worms into Bengal 
has been attempted on and off during the last fifty years, and has 
always resulted in the eggs going on hatching for three or four 
months, instead of for as many days, hut Mr. Mukerji thinks 
that Professor Duclaux’ method of natural, or artificial hiberna- 
tion, at a temperature of about 0° Centigrade, will give good 
results. 

From numerous experiments in hatching silk-worm’s eggs 
undertaken by Mr. Duclaux, the following rules are deduced :— 

(1). To cause the eggs of Bombyx mori to hatch before the 
normal time, one must eepose them for two months to the action 
of cold from 10 to 20 days after laying, and then subject them 
to a temperature of 20° C. for eight days before they are to be 
hatched. 

(2). To prevent the eggs of this silk-worm from hatching at the 
normal period, one must keep them at a temperature of between 15° 
and 20° C., exposing them to cold for three months before the intenced 
date of hatching. 

An illustration “of the necessity of cold for perfecting the 
embryo was afforded when some South American eggs were 
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imported into France in 1867-68, which crossing the Mquator 
during the European winter, and arriving in France in May, 
remained unhatched till the following spring. 

This effect of cold has been known for ages in Japan and Chine, 
where to secure uniform hatching, eggs of the annual worms are 
put into freezing water for ten minutes and then exposed dur- 
ing cold nights on the house tops, being kept indoors during 
the day time, and are thus prepared for hatching at the proper 
season. 

In fact, the action of cold affects the formation of the silk- 
worms’ embryo ; and it is worth noting that this holds good for 
seeds of Mirabilis Jalapa, and of Ipomea purpurea, according to 
Professor Duclaux. Cold is however not required for the embryo 
of the polyvoltine silk-worms. 

In Europe, the hatching of silk-worms’ eggs is regulated arti~ 
ficially by refrigerating machines, or the eggs are taken up to 
the glaciers, unless, as at Montpellier, the natural winter tempera- 
ture (0 to 4° C.) is sufficiently low for hibernating eggs. Bombya 
textor does not require this intense hibernation, the natural cold 
weather temperature of Bengal about 20° C, sufficing. 

M, Susani, who possesses a very large breeding establishment 
at Rancati near Mouza, in Lombardy, has a refrigerating chamber 
20 metres long by 5 broad and 4 high, capable of holding 100,000 
ounces of eggs, which is deseribed in M. Maillét’s book. 

Tf all the eggs contained in it were good, this quantity, at about 
40,000 eggs per ounce, would, under favourable circumstances, 
yield about 10 million pounds of raw silk, about 4th of the annual 
supply of Italy. 

It is probable, if eggs were sent from the plains of Bengal 
to hibernate near Durjiling, that this would not allow of their 
boing subjected to a gradually increasing temperature up to 20° 
C., which is requisite, if the eggs are to hatch properly, 

At Mr. Cunliffe Lister’s silk establishment in Dehra Din, the 
eggs of B. mori are hibernated in the Himalayas, and Mr. Lister, 
who has spent upwards of £50,000 on this place, chose Dehra Din 
expressly on account of its proximity to the hills, and now anti- 
cipates the complete sucooss of his undertaking. 

Mr. Lister owns the largest silk weaving mills in England at 
Bradford, and started his mulberry plantations at Dehra Dun in 
orcer to be independent of the markets by rearing his own co- 
coons, and has obtained a grant of several thousand acres of waste 
jand on favourable terms from Government. He has also com- 
mand of a good water supply for irrigating his plantations, and 
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sufficient water-power for a turbine to work his reels. Bofore he 
started these plantations, Government did much to encourage silk 
production in Dehra Dun, having built sheds for rearing cocoons, 
and started a large mulberry nursery, from which plants were dis- 
tributed gratis to tho villagers, but when Mr. Listor reduced the 
price he was paying for the cocoons, the villagers gave up all 
attompts to rear them. He has still many obsticles to contend with, 
as the plantations are malarious from July till October, and the 
mulberry plant is much injured by deer, the manager having in- 
formed me that he had shot upwards of 50 stags in one year on 
the plantation. As, however, half the male population’ of tho 
neighbouring State of Tehri Garbwal leave their country during 
the cold weather and wander as religious mendicants to sell water, 
supposed to vorne from the sources of the Ganges, throughout the 
Jengih and breadth of India, there ought to bo uo difficalty in 
getting sufficient cold weather Iabour to carry on Mr, Lister's 
scheme. 

Tt appears that annual silk-worms can bo artificially hatched in 
various ways without the aid of cold, but they must all be carried 
out soon after the eggs have been laid, and may be enumerated as 
follows :— 

(1). Washing the eggs in hot water, and thon drying them 

and exposing them to hatch. 

(2). Brushing the eggs with an ordinary clothes brush. 

(3). Passing electric sparks over the eggs. 

(4). Dipping the eggs in strong nitric, sulphuric, or hydro- 
chlorie acids, and then immediately washing and drying 
them. 

Mr. Mukerji tried all these methods successfully when at 
Montpellier, and found that when freshly laid eggs were immersed 
in hydrochloric acid for ten minutes, that the eggs thus treated 
hatched perfectly a fortnight after the operation. 

‘As, however, the polyvoltine silk-worms are still largely reared 
in Bengal and Madras, Mr. Mukerji’s experiments are now chiefly 
made with tho object of improving them, and I will therefore 
give a short sketch of the chief enemies and diseases to which 
these insects are subject, and which greatly impede their pro- 
duction, 

In addition to the chief diseases of the annual silk-worm, termed 
in Fronch pebrine, muscardine, jlacherie, grasserie, the Bengali equi- 
valents of which aro kéta, chuna, kalsira or pacheri, and rusd, the 
Bengali silk-worm is attacked by a parasitic fly, provisionally 
named Tackinus Bombycis, on which Mr. James Cleghorn of Sarda, 
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Rajshahyo, has written an interesting note, dated 7th September, 
1887, 

This fly may be identical with the Uji silk-worm fly of Japan, 
against the attacks of which the Government of that country is 
said to have discovered a remedy, the nature of which should be 
ascertained for the benefit of Bengali silk-producers. 

At present, in order to limit the ravages of the Bengali silk- 
worm fly, and algo on account of the scarcity of mulberry leaf, 
only alternate broods of the Bengal silk-worms are reared for silk 
in the same locality, the seed cocoons being brought from a 
distant rearing spot for the next brood. In this way the numer- 
ous flies, which result from any one brood, die before they can 
lay their eggs, as they apparently do so chiefly on silk-worms, 
and the next but one brood may be reared with comparative 
impunity. 

Asa precaution against the attacks of the’ fly, the silk-worms 
are reared in close rooms to the prejudice of their health, 

Mr. Cleghorn, as an instance of the damage done by this pest, 
mentions that in two days, out of 6,400 apparently henlthy 
cocoons, only 40 were found unpierced by the grubs of the fly, 
and the silk in them consequently rendered unfit for reeling. 

He estimates that, if the damage dono hy the fly could be ob- 
viated, more than double the present outturn could be obtained, 
but this would cortainly require a revolution in the present mode 
of mulberry cultivation followed in Bengal. 

The fomale fly deposits her eggs on the Bengali silk-worm, one 
of which is capable of nourishing four grubs, which kill the silk- 
worm in five or six ‘days, and then leave the dead body to seek a 
crevice in the ground, in which to form their pupa. 

The fy will retain her eggs, if no silk-worm is available on 
which she may lay them, till they hatch, and are dropped by her in 
the form of grubs, and she will lay any number of eggs on ex- _ 
posed larve, if the general brood of silk-worms is protected from 
her. 

In order to effect this object, Mr. Mukerji conducts his rearing 
in hoxes, measuring 2’ x 2° x 4”, and fitted all round with fine 
perforated zine, or galvanized wire notting, the former being 
choaper and more suitable. This system excludes the flies, and 
allows the doors and windows of the rearing room to be opened, 
so as to admit sufficient light and air for the health of the silk- 
worms, 

As these boxes cost Rs. 2 cach, it may not be possible for 
villagers to do their rearing in this manner, and the present 

. 
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plan of the Bengalis of only rearing ulternate broods, keeps down 
the flies to a great extent. As, however, each box yields 300 to 
400 good cocoons, being the produce of a pair of moths, which 
would only be 40-80 if reared in the ordinary manner, it is 
possible that increased production may repay the initial cost of 
providing breeding boxes, but feeding the worms in boxes is much 
more laborious than on bamboo trays, the present Bengali custom, 
of which 16 form what is termed a yhara, 

The greatest dangor to which silk-worms are liable is pebrine, 
appearing in the form of myriads of oval and pear-shaped corpuscles 
in the interior of the larves. 

No further development of theso corpuscles is known, and they 
may be distinguished from the spores of species of Bacillus by 
containing granulations, and by their greator length, volume, 
and power of reflecting light vividly, and presont a massive look, 
while vegetable spores have a dull indefinite appearance, 

In the tissues of tho healthy worm, a few blood corpuscles, ight 
times the size of the pebrine corpuscles, may be seen, and the 
former are so small that 40,000,000 of them might occupy the 
space of a cubic millimetre, and to dotect thom, a magnifying 
power of 400 to 500 diamoters is required, 

Tho corpuscles have not the reactions of cellulose, and have no 
motion whatever, and hence naturalists have not decided whether 
they are alge, or animals of the order AMicrosporidie.  M. 
Reichart, of Vienna, sells a very good microseope suitable for 
observing the corpuscles, for about Rs. 55. When worms aro 
infected with pebrine, their bodies hecome sometimes covered with 
black spots, though this rarely occurs in Bengal, whilst a microscopic 
examination shows that every part of their body is full of peb- 
rine corpuscles, only the silk-forming liquid being free from them, 
though it becomes greatly reduced in quantity. 

. The corpuscles aro introduced into the worms through the 
alimentary canal, from soiled leaf, and once prosent, there appears 
to be no way of arrosting the progress of the disease, as although 
larvae, which only become infected after the fourth moulting, 
may spin perfect cocoons, yet the resulting moths are full of 
corpuscles, and produce diseased eggs. 

Pebrine is therefore hereditary, contagious and infectious. 

Infection spreads rapidly from diseased eggs, from the evacua- 
tions and oxuviw of the larva, whilst the dried corpuscles are 
conveyed by the air from place to place as sources of infection for 
healthy silk-worms, 

(To be continued), 
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MEMORANDUM ON THES TIMBER EXPORT WORKS IN 
THE BASHAHR DIVISION OF THE PUNJAB, 


Taz works, which were commenced many years ago by Mr. Paul, 
of Brassey and Company, wero carried on by Colonel Batchelor 
during the years in which he held the Rashahr Division ; but 
they have been greatly developed and improved by Mr. G. G. 
Minniken, Deputy Conservator of Forests, who has been in charge 
of the Division for tho last twelve years. The following descrip- 
tion of the works was written after a visit of inspection made of 
them in October 1888. 

The deodar trees are felled with the axe or saw, and are then 
sawn into logs of from 11 to 22 feet in length. The logs are 
worked down by rolling and by the use of wooden levers, in the 
handling of which the workmen have acqnired much skill, until 
thoy reach a prepared way, such asa rolling-road, an earth-slide, 
or a dry wooden-slide, down which they aro passed to the bank 
of the Sutlej. They are launched into the river during the period 
from June to September. A brief deseription of each of these 
works will now be given. 


Roxtinc-Roaps. (Fig. 1). 


The rolling-road is employed when the slope of the hillside is 
moderate. Such a road is sometimes constructed round the hill 
immediately below the forest, so that the logs may be worked 
down to it from where they lie, and may then be rolled along it to 
the head of a slide. Et is also used in places where the route of 
tho logs on their way to the river follows the bank of a ravine, or 
the top of a precipice. 

The road, which is fram 14 to 18 feet wide, has a fall of not 
more than 10°. It is commenced by laying a row of largo stones 
at (A), and above them rough logs of wood of various kinds, or 
brashwood, obtained by the clearance of the line of road through 
the forest. It is found that logs or brushwood are far preferable 
to stones for this purpose, as they are better able to stand the 
shock of the rolling timber. A coping (C) of rough stone is added 
at the outer edge of the roadway, and earth from the cutting is 
thrown down so as to give a horizontal cross section. On this, 
poles (P, P,) are laid like rails on a railroad, and down them the 
logs are slowly rolled, a few feet at a time, by means of wooden 
levers. Should the route lie across a smail ravine or a hollow, the 
latter is oither entirely filled up with logs, brushwood and stones, 
or it is bridged hy a rongh structure of logs with poles laid across 
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them, so as to form the roadway. The cost of a rolling-road is 
said to average about Rs. 10 per 100 running feet. 
Earts-S1ipes. 
‘The earth-slide is simply a natural hollow or drainage channel, 
improved and smoothed by cutting troes, removing boulders and 
blasting rocks, so that logs can be worked down it endwise by the 
aid of levers. Sometimes, where tho ground is easy, such slides 
are carried across a slope. The gradient should, ordinarily, be such 
as to avoid all chance of the logs getting out of control ; but to 
provide for the possibility of their doing so, check-walls are erect- 
ed at intervals, The fall should not, where this can be avoided, 
exceed 25°; if it is greater than this, the number of check-walls 
must be proportionally increased, 1n some cases the fall of the 
earth-slides approaches 40°; but here there are check-walls at 
intervals of 30 or 40 yards. Harth-slides are said to cost, on an 
average, about Rs. 12 per 1,000 superficial feet of ground prepared. 


Check-walls. (Fig. 2). 


Ata selected point on the earth-slide, a terrace, which may be 
from 20 fet to 70 feet long, and from 15 feot to 80 feet wide, is 
cut out of the hillside. On its outer edge, a row of deodar logs 
(A, A, A, &c.) of some 18 feet in length, is planted perpendicularly 
to the direction of the slide, the logs being from 6 feet to 8 feet 
apart, and having about one-third of their length buried. Be- 
hind them is erected a roughly constructed wood-and-stone wall, 
from 10 feet to 20 feot wide at the top, and about 6 feet to 10 feet 
high on the inner side. The wall rests on a foundation of solid 
earth cut out to recoive it. Sometimes the outer face of the wall 
is supported by a second row of logs, the spaces between them 
being filled up with rough poles and other pieces of wood, 50 as to 
hold the stones firmly, and thus prevent their being displaced by 
the shock of the falling logs. If the floor of the terrace be bard, 
it is usually sunk to a depth of some 4 or 5 feet, and the hollow 
thus formed (B) is filled with loose soil or brushwood, so as to 
check the fall of the loge and thas arrest them, or at any rate #0 as 
to moderate the foree with which they strike the wall. The logs 
are thon moved on hy lovers to the head of the next section of the 
earth-slide, which is usually at one end of the wall, but more rarely 
at its centre, an opening being left for the passage of the timber. 

On very steep slopes, where check-walls are required at short 
intorvals, it is not always possible to find places at which their 
foundations can be laid. In such cases, a partial check is afforded 
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vy simply driving a row of iron jumpers or crowbars into the 
ground, to support a line of logs laid horizontally above them, 
Such obstacles, being much lower than an ordinary check-wall, 
must obviously be placed nearer together than would be necessary 
were such walls employed, 

Check-walls constructed obliquely to the direction of the earth- 
slide, and intended to prevent the descending logs from leaving it, 
are constructed at points where it is feared that, owing to the con- 
formation of the ground, they might have « tendency to break 
away, 7 
Check-walls are said to cost about Rs. 2 per 100 cubic feet of 
walling. 


Dry Woopenr-Siipes. (Fig. 3). 


The dry wooden-slide (so called to distinguish it from the boarded 
wetslide) is usually employed when the route of the logs ‘lies 
across tho hill slopes, or in localitios where the ground is either 
very rocky and difficult to clear for an earth-slide, or where it 
crosses over, or at the edge of, cultivated fields, 

It is composed, in section, of five logs or tree tops (A, A, 5, 3, ¢,) 
so disposed as to form a roughly made trough. The two larger 
pieces (A, A,) lying at the outside, are about 5} fot in girth, the 
inner poles being smaller. The ends of these timbers rest on a 
roughly made round sleeper (8), to which they are pinned down 
with a spike of oak-wood (z, £). The tendency of the timbers to 
slip forward when the slide is in use is further checked by their 
being hollowed out below, so aa to hook themselves on tu tho 
sleeper. (Hig. 4). The line of timbers is prolonged by others 
of similar dimensions attached to them by a rough scarf-joint, 
(Fig. 5). But this is not always done. Sometimes the timbers are 
simply placed end-to-end, a stout picket being driven into the 
ground between them, so as to prevent the upper one from 
working forward. The sleepers rost on a rough bed of stones and 
wood, filling up the inequalities of the ground, and built up to the 
required lavel (Fig. 3). 

‘The upper section of the Kilba slide, which is 400 feet long, has 
a fall of about 22°, About 30 feet below the foot of this section, 
and so situated as to catch the logs after they have left it, there 
is a hole filled with earth and brushwood, in which their fall ig 
arrested. If the gradient of the slide were to be increased so aa 
to give the logs a much higher velocity, a portion of the ond of 
the slide would bo made horizontal, or it might even be slightly 
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raised (Wig. 6) so as to check the fall of the log, throw it up 
into the air, and allow it to fall flat, instead of on its end, 
upon the brushwood in the hole, From the hole, the logs are 
worked endwise down an earth-slide, about 50 feet in length, 
to the head of the second or lower section of the wooden-slide. 
This is 300 feet long, and has a fall of from 25° to 27°. ‘The logs 
fall fram it into a hole, similar ta that ahava described, and are 
removed thence by means of levers, down another and much longer 
earth-slide, to the bottom of the valley. These two short lengths of 
woodon-slide have been made to suit the requirements of the 
locality, which necessitated a considerable change of direction at 
the point where the upper section ends ; but such a slide might be 
prolonged to any required length, as the pace at which the logs 
travel can bo checked, oithor by the introduction of level, or nearly 
level portions, by notching the poles forming the bed of the slide, 
or by throwing down earth upon the timbers, so as to increase the 
amount of friction. On the other hand, if the logs are found not 
to move fast enough, both they and the slide are watered, so as 
to reduce the friction. At the time that this slide was visited, the 
upper section had to be watered, but the lower section, which has a 
steeper fall, was worked dry. Slides with a fall of from 15° to 25° 
are found to answer better than those having a steeper or a lower 
gradient. If the fall were to be as much as 30°, exceptional pre- 
cautions would have to be taken, in order to prevent the logs 
from moving too rapidly in it, and to stop them at its foot. 

Like rolling-roads, the slides are passed over ravines or deep 
hollows, either by filling the latter up, at a cost of about Re, 1 per 
100 cubic feet, or by bridging them with polos resting on roughly 
made piors or trestles, Such a bridge of 30 feet span costs about 
Ra. 90; and the total cost of an averago slide, such as that above 
desoribed, is abont Rs. 250 per 1,000 running feet. 


Brooks anp TACKLE. 

Blocks and tackle are sometimes used for hauling logs out of 
hollows, or for extricating them when “ jammed ” between trees in 
the forests, or in the river. 

Dams anp Siurce-Gates. 
Dams and sluice-gates have been tried ; but sufficient success has 


not yet been attained to warrant a detailed description of what bas 
heen done in this direction being hore given. 
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GENERAL RSMARKS. 

The felling of the trees, and their conversion into logs, is carried 
out in the autumn, when also the upper export works are‘com- 
pleted, so that the tuking out of the timber may be begun early 
in the spring. As soon as the snow has sufficiently melted to 
admit of this being done, the lower works are commenced, and 
these are completed whilst the logs are being brought down the 
higher roads and slides. There is no hard-and-fast system—but 
the works are, as they should be, made to suit each locality, rolling- 
roads, earth-slides with check-walls, and wooden-stides, following 
one another in appropriate succession, as may be suggested by 
changes in the nature of the ground to be passed over. The 
structures are of a rough and cheap kind, designed to last for the 
period during which they are likely to be actually required. By 
making use of roads and slides of this class, it has been made 
possible to export timber from remote and comparatively small 
forests, or parts of forests, which, otherwise, could not have been 
worked. All the arrangements are excellent, and the works re- 
fect great credit on Mr. G. G, Minniken. It was not easy to 
suggest improvements ; but, as fellings are undertaken in more 
remote localities, the system now followed must be further develop~ 
ed, and made to adapt itself to the greater difficulties that will there 
be encountered. It is probable that, in such localities, it will no 
longer be possible to rest the wooden slides on the ground, or 
even on wood-and-stone walls, as at present ; but that they must 
be raised on trestles of strong, but rough and not too expensive a 
style, It is also possible that wire-ropes may be employed for 
the descent of steep cliffs, or to convey the logs from one side of 
a valley to tho other on which the ground may be more favorable 
for the construction of roads and slides. In some casos, in order 
to take advantage of the best ground, the logs might perhaps be 
shot across a small stream or valley from a slide, if sufficient fall 
could safely be given to it. 


FLOATING ON THE SuTLEs. 


The logs ure launched into the Sutlej during the high floods 
caused by the melting of the snow on the high mountains between 
June and September. Above Rampur, the bed of the river is 
extremely rocky ; and it is difficult to float logs after the 1st 
October, even by the aid of gangs of men with inflated skins. 
Every year a namber of logs remain caught by rocks in the upper 
reaches of the river. Below Rémpur, however, the river bed is 
comparatively free from rocks ; and here gangs of men with inflated 
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skins, assisted by coolies, who roll stranded logs by means of levers 
into deep water, are employed from September to December in 
re-launching stranded timber, and passing it down to the depét at 
Niblo. Thoy are superintended by members of the Subordinate 
Establishment trained to the work. Throughout this portion of 
the river’s course, many rapids, whirlpools and back-waters ocour ; 
but these are well known to the workmen, who, through long 
practice, have become well acquainted with the manner in which 
each of them is to be dealt with. In some places, it is considered 
better to pass a large number of logs down in a mags, #0 as to 
prevent their becoming “jammed.” In such a case, the floating 
Joga are stopped by a temporary boom, formed by laying the 
heaviest available logs across the head of a rapid, where the water 
is shallow. When a sufficient number of logs has thus been 
collected, the batch is guided down the easiest part of the rapid. 

Collections of timber stopped by whirlpools and back-waters 
are, if they are very large, broken up into sections ; the workmen 
paddling on their inflated skins, then form line behind a section, 
and push it steadily down until it enters a fair current of the 
stream. Sleepers or other scantlings are tied into roughly formed 
rafts, and are then either pushed or pulled out of the back-water. 
In other places, where branches of the river run off from the 
main stream, lines of logs are laid so as to yuide the floating logs 
into the latter, and thus to prevent their getting down the side 
channels. 

At « point some ten miles above Nihla, the river forms several 
such side channels ; and if precautionary meastires were not taken 
the logs might be carried 4 mile from the main stream, much 
expense being thereby caused. Hore a few skin-men are sent on 
in advance with some logs, which they place across the entrance 
of the side channels, and bebind which they heap up boulders, so as 
to prevent: their being washed away. They then remain at the 
boom thus formed, and guide all logs reaching it into the main 
channel. The men employed in passing the timber down live on 
the banks of the river, and by long practice have become expert in 
thie kind of work. It is probable, however, that something might 
yet be done in order to reduce cost, and to prevent such a large 
quantity of timber from being held back in the upper reaches of 
the river. 


Faxp. Barmy, Lieut.-Col., RL ye 
Denra Dun, } Conservator of Foresta, School Cirele, 
March 1889. N-W. P. and Oudh. 
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BAMBOOS FOR FISHING RODS. 


Ta following is Messrs, Hardy Brothers’ report on the bamboos, 
(Dendrocalamus strictus) sent to them from the Central Provinces 
with a viow to testing their suitability for making split-cane fishing 
rods :— 


« Wo have oxamined the two samples of cane (Dendrocalamus), and find 
that both are for tho purpose of built-cane rod-making worthless, having 
little fibre and being too soft in spring. When ont up and tested, they 
bend readily, and do not regain their straightness when released; on a 
greater prossure being applied they break off quite short. We consider 
them very much inferior to the canes we at: present use.” 


Desra Don, Frep. Baruey. 
9th March, 1889. 


THE OILS OF TURPENTINE FROM PINUS EXCELSA 
AND FROM P. LONGIFOLIA. 


Te oils of turpentine which are obtained from different conifers 
agree in chemical composition, and their physical properties are 
also very similar. Thare is only one pronounced distinction, apart 
from scent or modicinal properties, namely, the different offact on 
polarized light. 

We find it recorded that Bordcaux turpentine from Pinus mari- 
tima (Pinaster), with a boiling point of 156° and a density of 
0°877 at 0°, turns the plane of polarization to the left. The Aus- 
traline, or English oil of turpontine, which comes from Pinus ause 
tralis, boils at 156°, and has a density of 0-864 at 16°, turns the 
plane of polarization to the right. American oil of turpentine, 
derived from P. palustris, is also dextrogyrate. 

Woe are now able to give the corresponding figures for the oils 
of turpentine from P. excelsa and P. longifolia. 

Samples prepared at Dehra Diin were examined in the laboratory 
of the Engineering College (Polytechnicum) at Stuttgart, and the 
results are brought together in the subjoined tabular statement, 
kindly communicated by Dr. Zech, the Director of the Cullege. 
The statement embraces six distinct physical properties of the oils, 
and it supports what we have said above, viz., that the various oils 
of turpentine are very much like each other with the exception of 
their rotatory powers. 

Pinus eacelsa oil turned the plane of polarization to the right 
and P. longifolia proved neutral. 

v 
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We have thus Pinus maritima (Pinaster) oil and the chemically 
pure (,, H,, deflecting the plane of polarization to the left. P. 
longifolia oil deflecting neithor to the left nor to the right, and 
finally tho P. australis and P, palustris oils deflecting the plane 


of polarization to the right. 


Phyatoal properties of the Oile of Turpentine from Pinus excelsa and P. 
longifolia ta the Himalayas, compared with chemically pure O,, H,,. 


Specific gravity at 20° (Centigrade), ... 


Coefficient of ex- } between 0° and 100°, 
pansion, » OP and 20°, 


Specific heat between 20° and 100°, 


Boiling point (mean), on wee 
Ha, 

Index of refraction-hydrogen lines, 4 HA, 
Ys 


Rotation of sodium rays (polarized), ... 


Chemically] 
pure C,H. 


0°863 


0-00105) 


0-468 


159-15° | 


1469 
1479 
1-485 
Te 
37:01 


Pinus 
encelea, 


0-863 


0-00100 


157-5° 


1469 
1-479 
1-482 


Right, 


Pinus 
longifolia. 


0°867 


000100 
0-456 
163°5° 
1-478 
1-476 
1-479 


Nik, 


26-24 


A. Wanrn. 


ENDIAN GUT FOR FISHING LINES, 


We are very glad to publish the following suggestions from a 
sporting gontleman not in the Department :— 

“When at home last year I spoke to several Firms connected 
with the supply of fishing tackle about the gut they used, and 
usked why they did not got India to supply it. They were all 
quit surprised to hear that any was to be got in India; and told 
me that they would eagerly buy up all that could be produced, 
Looking to the prices commanded by salmon gut in England, it 
soems to me, you Forest people have a chance of initiating a lucra- 
tive industry. With the Atlas and Tusser and other large silk-pro- 
ducing moths in India, there should be no difficulty about rearing 
these hardy indigenous species, and producing a gut to which tho 
stuff got in England from the small worm in Spain would be 
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distinetly inferior. Tha process is simple enough, though, to produce 
strands of uniform thickness all through, would require somo little 
ingenuity, or some special simple mechanism. At any rate, a large 
Departmont like yours, if satisfied that there was a field before it 
in this direction, should have uo difficulty in procuring details of 
the methods and mechanism now obtaining in Spain, where alone 
Farlow, Bowness and others told me their fishing gut is made at 
present. L know the fishing tackle shops charge any price they 
like for heavy salmon gut, and the Tusser and Atlas moths would 
yield a gut twico as thick as any that the small Spanish silk-worms 
possibly could, They feed on ordinary jungle leaves, and would 
not neod any special culture. 
“ Tt seoms to me the idea is worth taking up.” 


Muow. J, A. 


INSTRUCTION IN BOTANY AT THE FOREST SCHOOL, 
DEHRA DUN. 


Tex necessity for a course of Vegetable Morphology and Physio- 
logy to precede that of Sylviculture is so well established that, the 
suggestion in the March Number of the “Indian Forester,” in a 
review of Inst year’s Annual Report of tho Forest School, to abol- 
ish the former course, in favour of Systematic Botany, might be 
allowed to waste its sweetness on the desert air, were it not for 
the support the review has received from the Editor of the 
“Indian Forester,” in publishing it in the form of an editorial, 
and expressing his general approval of the opinions and comments 
of the writer. 

Woe are also informed that tho reviewer has studied with dis- 
tinguished success at a Rinropean Forost School, and has made 
himself personally conversant with the most recent systems of 
teaching pursued at Nancy, and at several of the German Forest 
Schools, so that, in spite of the reactionary nature of his opinions, 
which will certainly find few supportors amongst Indian Forest 
officers, I have thought it necessary to say somothing in favour 
of the system of Botany instruction hitherto followed at Dehra 
Dan, 

The writer of the review considers the Dehra Thin Forest 
School merely as one for Rangers, for whom an ambitious pro- 
grafime of study is unnecessary. 

Tt is none the less true that, during the last eight years, a num- 
ber of Sub-Assistant, Conservators of Forests have been trained at 
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the Forest School, some of whom have now been promoted to the 
Controlling Staff of the department, whilst many of the Rangers 
and Foresters, who come up to the School, are very intelligent 
young men fully able to follow the course as it is now given, 

I maintain therefore, that, #t cannot be other than a fatal error 
for tho Imperial Forest School of India, to rely merely on ompiri~ 
cal teaching, to which it must degenerate, if the Forestry course is 
not based on a sufficient knowledge of the structure and vital 
conditions of plants, That the Botany taught at the School is 
not beyond the better class of students has been proved over and 
over again, at the Final Hxaminations, and the seven students ro= 
ferred to by your reviower, who were, howovor, only kept back for 
three months and uot for a whole year, as he has stated, all passed 
in Botany and failed in Forestry. 

Sir Districh Brandis has always supported the present system 
of botanical instruction at Dehra, and has presented the School 
with a most splendid set of morphological diagrams to illustrate 
the lectures on the structure of plants. Dr. Schlich, Mr. Ribben- 
trop and Colonel Bailey have also approved of the study of mor- 
phology and physiology at the Forest School, and Mr. Mann, Mr, 
Whittall and other officers who attended tho Forest Conferenco, at 
Dehra, in 1886, wore kind enough to express their complete 
approval of the course which was thon in progress in the above 
subjects. Iam not therefore afraid that it will succumb to an 
anonymous attack from one who has not attended a single lecture 
in the course, even when supported by the Editorial prestige of the 
“Tndian Forester.” 

Under these circumstances, it is the more to he regretted that 
the reviewer has allowed the European forest world to note what 
retrograde ideas may still be held by an experienced Forest officer, 
for I feel certain that every one of the Forest Schools, which he 
has recently visited in Burope, has adopted Vegetable Morphology 
and Physiology as the basis of its teaching, and Systematic Botany 
merely as an accessory subject, more ornamental than really indis- 
pensable for Forest officers. 

That the latter subject is not neglected at Dehra is evident from 
the reviewer's expressed opinion that, “it appears to cover a aufi- 
ciently wide field to make the morphology and physiology unneces- 
sary.” 

- Now, what are vegetable morphology and physiology, but the 
acience of the structure of plants, and of the causes of their vitality 
and decay, and unless these are thoroughly investigated, on what 
possible scientific basis, can the instruction in Sylviculture be 
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reared ? Sylviculture is the science of the mode and conditions of 
growth of forest plants in masses, and unless it be preceded by a 
similar study for individual plants, I fail to see how it can be 
other than empirical. 

Tt is almost ineonesivable that any intelligent well-wisher of 
Indian Forestry can have been so misled, as the reviewer of the 
Forest School report, but the fact is that, the Botanical School of 
McNab, Bower, Vines, and of Marshall Ward has only been re- 
cently established in England, and, as appeared in Mr, Thyselton 
Dyor’s inangural address to the Section of Biology, at the last 
meeting of the British Association, this school is not yet very 
favorably regarded by English Systematic Botanists, who under 
the stimulus of the rich herharinm collections, which pour into 
Kew from all parts of the world, cannot understand that a Botanist 
might be devoted ta any other branch of the science, bosides that 
of fixing the exact place each species is to occupy in the world’s 
great catalogue of plants, and its nomenclature. 

Meanwhile, German morphologists and physiologists have almost 
monopolised the field of study of the structure and life history 
of plants, and in the English language, except for McNab’s little 
book, and an American book referred to further on, only transla- 
tions of German works, on these subjects, are available, 

An Indian Forest officer, and botanist, nurtured in the Kew 
traditions, and dazzled by the vast profusion of Indian forest ape- 
gies, the collection and naming of which occupy all the time 
he con spare from his official duties, may be forgiven if he has, 
through inadvertence, underrated the importance of the sole basis, 
on which Botany and Forestry can stand. 

Tam afraid, however, that European critics of his opinions, who 
do nat recognize the engrossing nature of Indian official duties, 
will not afford him the excuse for his retrograde notions, which 
we in India, are ready enough to do. 

The terms sclerotic celle and callenchyma, which he considers be- 
yond the scope of Forest Rangers, are no more difficult to under- 
stand, when properly explained, thau campylotropous ovule and 
quadrilocular anther, which terms must be familiar to evory sys 
tematic botanist, whilst every flora bristles with technical terms, 
as uncouth as these. 

Lhave taught Vogetable Morphology and Physiology at Dehra, 
conjinuously since 1881, and a rough note-book of my lectures 
has been published, and may be obtained from the Librarian of the 
Forest School, and althoagh this note-book contains no diagrams, 
with which my lectures have always boon copiously illustrated, as 
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well as by living specimens and microscopic sections of plants 
from the Forest School garden, and by specimens of wood, bark 
and fibres from the School Museum, yet, after a perusal of it, I 
believe that no one could imagine a study of vegetable morphology 
not to be essential for the progress of Indian Forestry. I have 
also included an account of the causes of disease in plants, in my 
course of lectures, 

T have not yet published my physiological notes, as the smbject 
is more general than morphology, and doos not require local illus- 
trations, and an excellent physiological Class-book is available, in 
Vol. LI. of Asa Grey’s Botanioal toxt-book, by Goodall, 6th edition, 

In the case of morphology, it was necessary specially to study 
the structure of Indian planta, and I could find no class book, ex- 
cept my own notes, suitable for Indian forest students. 

Tho writer of the review is satisfied with the scope of the pre- 
sent course of systematic botany, at the Forest School, but hopes 
that every Forest Ranger may be able to use a Forest Flora, to 
identify the plants in his foresta. 

As a matter of fact, it is vory difficult to identify plants ac- 
eurately, whilst nothing oan be easier than to collect and dry 
specimens, and forward them to a professional botanist for deter- 
mination. Except for Brandis’ Forest Flora of Northern India, 
which I believe costs Rs. 11, Iam not aware that the vast floras 
of Indian Provinces, such as Assam, Bengal, Madras, Bombay, or 
Burma, have as yet been described in local flores, which are 
within the means of Forest Rangers, who cannot certainly afford 
to buy the highly expensive Flora Indica, which is really indis- 
pensable for every Indian Systematic Botanist. 

DARSEELING : 
16th March, 1889, W. R. Fienen. 
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A cortous cause of jungle fire, or rather case of native customs 
conducsing thereto, has recently come to my notice. In this 
District (Ganja) tho aborigines are tho well-known Khonds. 
This tribe lives principally in the hills, but they also in places 
extend down into the plains, where alone our reserved forests 
are situated, our Forest Act not applying to the hills. Now one 
of the customs of the Khonds is to hold annually in the hot weather 
@ great hunt, and those who return from this hunt empty-handed 
are anbject to be scoffed at by thoir womenkind, and to con- 
temptuous treatment at their hands, such as having water mixed 
with cowdung thrown into their faces, and so on. Every effort is 
therefore made by those who fear to incur the contempt of the 
fair sox, fo insure themselves against failure, and as standing grass 
impedes the view and offers too much cover for game, while dead 
leaves aro an effectual bar to silent stalking, the forests are pur- 
posely fired by these would-be Nimrods, 
A.W. L. 


PATON TT OINAADY 


FORESTRY IN HUNGARY. 
(Continued from page 101). 


Bustyawaza, 


Leaving the house the next morning on horseback, we followed 
the forest road, beside the stream leading up the valley. At first, 
our route lay through a forest of pure spruce, which clothes the 
hills in dense masses on either side ; but further on we met with 
the mountain-ash, the maple (Acer pseudo-platanua), the willow 
(Sali caprea), and higher still, in the marshy ground, the alder 
(Alnus alpina). Tho scenery was lovely, and the path was cover- 
od with the tracks of red dear, which abound in these forests, the 
shooting being reserved for the royal family. Arrived at the head 
of the Tisza valley, we crossed the ridge (3,946 feet) into the 
valley of the Tarioz and the conservatorship of Bustyehiza, and 
woro met by the officer in charge of the Forest Division we were 
entering. On our way down, a portion of an area of 9 square 
miles of spruce forest was pointed out to us as having been com- 
pletely destroyod by insects (Bostrichus typographue) in 1862 ; and 
we thon passed through a forest where, six years ago, the large 
beech trees, then standing over the young spruce, were cut out ; 
the latter are now making most satisfactory progress. There are 
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a great many petroleum wells on the northern slopos of tho Car- 
pathians, in Galicia ; and search, which has proved fairly suecoss- 
fal, is now being made for oil on the Hungarian side. 

We continued to descend the valley until we reached the Turbat 
reservoir, the construction of which occupied six months, and cost 
£960. It contains 8$ million eubie feet of water. The dam is 36 
feet high, 170 feet long, and is furnished with a sluice gato, which 
a single workman can easily open and close by means of a lever. 
This system, which is a now one, has answered so well that it will 
now be adopted in all new works. ‘The timber from these forests 
is floated, a distance of 93 miles, down tho Tardcz to its junction 
with the Tisza, six reservoirs being provided, all in the upper 
portion of tho valley. The highest of these is at Turbat ; and the 
others, which are constructed in side valleys, are used to afford the 
needful depth of wator further down, where the bed becomes 
wider. The first raft is not let go at Turbat until the reservoir 
has been opened for one hour. The time allowed at Hoverla was 
half an hour only ; but there the slope was only 1:20 per 100, 
whereas here it is from 8 to 10 per 100; consequontiy, as tho 
rafts go faster than the water, a longer time is required to elapse 
before the first raft is let go, The bed is very rocky, and the 
floating work is both difficult and dangerous, searcely a year pass- 
ing without loss of life by one or more of the men employed on it. 
The starting of the rafts is a remarkable sight. They are moored 
to the bank ; and when all is ready the men stand, almost naked, 
upon them, Suddonly the expectod sound of the rushing water 
reaches them from above, when all cross themselves and fall on 
their knees in prayer. The forester holds his watch, and when 
time is up he gives tho word ; tho crew of the first raft then spring 
up, seize their axes, and out away the moorings, the raft being at 
once carried down on its perilous voyage. Then, after the proper 
interval, the word is given tothe second raft, and so on till all have 
boon despatched. ‘The reservoir empties itself in from 6 to 8 hours, 
and the water, which increases the depth of the stream by 40 in« 
ches, is sufficiont to carry down from 30 to 40 rafts, If the reser- 
voirs in the side valley aro also made use of, 100 rafts can be sent 
down, Betweon 5 aot. and 6 v.t. of the first day, they go 60 
miles, and the remaining 33 milos of tho journey are accomplished 
the second day, when, the fall being less, the rafts travel much 
more slowly. During tho melting of the snow in spring, the 
reservoir fills itself in three days ; but in the dry weather, seven 
days are required, When we were there it was opened twice a week, 

‘The trees in these forests are larger than those in tho Tisza val- 

x 
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ley, the rafts being usually composed of twelve stems, 60 feet long, 
with a mean diameter of from 18 to 26 inches; but we did not see 
trees of remarkably largo size in any part of the Carpathian 
forests. Where the sloye is very steop and rocky, river slides of 
tho kind previously deseribod have hoon made ; and, provided that 
the rafts are kept sufficiently far apart, they pass down these with- 
out much difficulty, At bends, where they are likely ta come in 
coutact with tho sides of the stream, the latter are rivetted with 
logs, so as to present a comparatively smooth and even surface 
to the rafts, and thus prevent their being checked in their course. 
The trees are brought down to the river bank during the winter, 
on sledges running over the snow, the cost, including barking and 
logging, being about {ths of a penny per cubie foot ; the cost of 
floating the timber down tho 93 miles of river is only ths of a 
penny per cubic foot. 

‘Wo stopped to inspect some rafts in process of construction, and 
noticed that the system adopted differs, in some respects, from that 
in vogue on the Tisza. Hero a pole is laid across the stream, and 
on it the small ends of the logs are placed, and held together by 
means of a half-round cross-pieca, countersunk into their uppor 
surface, and pogged down to each of them. At a short distanca 
behind this, a withe passes across the raft, and is attached to oach 
log by a forked peg, which grasps it. A similar withe at the rear 
end of the raft is attached to the butt ends of the outside and some 
of the intermediate logs. 

We stopped for breakfast at the new forest house at. Turbacziel 
the stream passing which is fall of good-sized trout. Magnificent 
forests clothed the hills on all sides; they have been a good deal 
damaged by wind, but there was a very fair show of young self- 
sown seedlings, where the conditions were favourable. 

After leaving Turbaeziel, we passod a large river slide with its 
floating platform ; it is 670 fect long, has an averago fall of 14 in 
100, and its construction cost £240. Below this point, the bed is 
very bad in many places, the slope being so steep, and the numer- 
ous bends so sharp, that one can hardly imagine it poseible to float 
rafts over it, even by the aid of the artificial flood produced whon 
the reservoirs are opened. A little further on, the Bertydnka 
stream joins tho one we were following, and the two go on togethor 
under the name of the Tereszulka. In this neighbourhood, there 
area great many earth-slides and dry-slides of round timber, one, 
of which passes across the river ; but, unfortunately, none of theso 
were in use when we were there. On nearing Brusztura, we were 
shown another river slide, the passage of which forms the most 
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dangerous part of the floating route in this part of the hills; and 
we then drove into the village, where we were most courteously and 
hospitably received by the Conservator, M. Kellner, who entertain 
ed us ut dinner, and then drove us to Kiralymezé, where we were to 
sleep, and where, to our great regret, M. Tulazy left us, The next 
day was not one on which, in the ordinary course of work, floating 
would go on; but the Conservator very kindly ordered some of the 
reservoirs to be opened, so that we might have an opportunity 
of witnessing the passage of the rafts down the Brusztura slide, 
Ho also gave orders for the opening of other reservoirs on the 
following day, in order that wo might perform a part of our 
journey to Taraczkiis on one of the timber rafts. Before reaching 
our halting place, we had travelled over 34 miles of road since the 
amorning, 

Next day, on leaving the house, we noticed that the alluvial banks 
of the ‘Tariez were protected by revetments, from which the pro- 
jecting tops of tree-brunchos stood out, to break the shock caused 
by the rafts striking against them. We drove up a side valley, in a 
north-westerly direction, to Nemet Mokra, to the house of M. Rit~ 
ter, a Forest officer, who kindly conducted us over a most interest- 
ing settlement there. We were told that, 110 years ago, twelve 
families of German workmen from the Black Forest marched here 
with a banner borne before them, and settled. They were weleom- 
od by the ITungarian Government, and granted certain privileges, 
which they still possess. Their descendants aro given {ree sites for 
building their houses, which, however, they have not the power to 
sell ; and the Stato provides a church and school, paying the priest 
and school-master. The men are principally employed on forest en- 
gineering work, including slides and the revetment of river banks ; 
but they are excellent and very skilful workmen, who can turn their 
hands to almost anything, and they recolve good wages and pensions. 
There are now sixiy-three familics, in each of which there are, on 
an average, eight children ; they still speak German, and do not 
intermarry with other races, Wee visited one of their houses, and 
found it most remarkably clean, comfortable, and well arranged. 
There were five rooms on the ground floor, and an attic above, 
The rooms wero furnished with wardrobes, in which the clothes 
and spare bedding, which aro collected for the daughters on their 
marriage, were stored ; and the clean white-washed walls were 
adorned with a clock and pictures, We also visited a second 
house, which, if not quite so comfortable as the first, was equally 
clean ; and it was evident that the settlers were prosperous, happy 
and contented. On Sundays they pat on a picturesque holiday 
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attire, but, unfortunately, we had no opportunity of seeing it. 
The priest took us over the chureh, which is beautifully kept, and 
showed us the original silken banner brought from Germany by the 
first. settlers. 

We then retraced our steps to the river slido, near Brusztura, 
and awaited the arrival of the rafts. Tho total length of this 
work is 270 foot ; it is 30 foet wide, and has a fall of 15 in 100— 
two floating tables, one in front of the other, being attached to 
tho lower extremity, to receive the descending rafts. This slide 
is dangerous, and its navigation exceptionally difficult on account 
of its steep slope and curved form. Soon after our arrival, the 
flood caused by the opening of the reservoir commenced, and pre= 
sently the first raft, manned by six men, appeared. Tt was care- 
fully steered by means of two oars in front and one behind, so as 
to enter the slide at the inner side of the curve ; and, dashing 
down with frightful rapidity, was safely landed upon the floating 
tables, and thence launched out into the natural current on the 
outer side of the curve. It did not come into contact with the sides 
of the slide until it reached the second table. It was a really 
splendid sight. The men, who were drenched to the skin, had to 
keep their wits about them, and maintain their footing on the 
slippory logs, or they would certainly have boen killed. They wore, 
strapped under their feet, the spiked clogs, without which they 
are not allowed to attempt the descent. 

On the morning of the 8th, we started at 5 a.m, and drove two 
miles down stream, where we found a raft, fitted up in the most 
luxurious manner, awaiting us. Accompanied by the Conservator 
and M. do Lavotta, we wont on board at once, and alter saying 
good-bye to the other kind friends who had escorted us thus far, 
wo weighed anchor, and commenced our voyage of 16 miles, 
which distance wo covered in about three hours. The passage 
down the rivet was most enjoyable, tho scenery being beautiful, 
and_no formidable difficulties boing encountered. On landing 
at Dombé, which is largely composed of thatched houses, built 
and iuhabited by Jews, we drove to Taraczkiis, halting midway to 
inspect the forest railway line which was in process of construc- 
tion, over a distance of 14 miles, to that place. We then left by 
train for Késsa, where we arrived Inte at night. 


(To be continued). 


W) Notes, Queries AND PxTracts. 


Tux Larr Mr. Wootpniar.—The Mail of the 9th instant records 
the doath from sun-stroke, ten days hefore, of Hood Linzee 
Wooldridge, Deputy Conservator of Forests, ‘deeply regretted.’ 
So he isin much more than the usual meaning of the words. There 
are few Madras men that have not met Wooldridge ; all who have 
will bear a kindly remembrance of him ; wherever old South Arcot 
men congregated his name used to call up pleasant memories of 
station life, und tent companionship, of a morning run, anda sleepy 
rubber. We had como to call him ‘old’ Wooldridge, not from age, 
but from the patriarchal character that one ought to obtain after a 
service of nearly twenty years in ono district, others going and 
coming now so rapidly ; and if we smiled at his quaint ways and 
his want of warm love of the Governmental stationery, we recog- 
nised and honoured the sterling uprightness of his character and out- 
door works, enjoyed his quiet humour and good fellowship on land 
and water, and had sympathy with his love of dogs, horses, child- 
ren, and whatever grew or was found in the junglo and forest. 
He knew South Arcot within its four corners. The Forest De- 
partment is much the poorer by his loss. Scorning soft ways and 
careless of a fine constitution, he is one more example of tho ven~ 
geance this climate takes for defiance of its powers. Tho furlough 
he had long ago earned and talked yearly of taking, but nover 
took, has now heen granted him, but bis soft voice and cheery 
manner stay with us ; and when our vale in @ternum is said, may 
it he with as much sorrow and regard.—(Madras Mail.) 


mz Branpis Paize,—The Committee for adjndging this prize 

in 1889, will consist of Colonel Bailey, R.E., Director of tho 
Forest School, Mr. Dansey, Conservator of Forosts, Berar, and 
Mr. Fernandez, Deputy Director of the Forest School. 
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Norms rrom Assam.--The Inspecior General of Forests has 
been greatly pleased with his inspection of the Fieus elastica plan- 
tations. They area success beyond expectation, and the wonder 
is that Mr, Mann has kept so quict about them, Evidently Mr. 
Mann does not know how to blow his own trumpet. The great 
difference between the growth of sdl in the frosty climate and hot 
winds of the North-Western Provinces, Oudh and the Contral 
Provinces, and in the mild forcing climate of Assam has also struck 
the Inspector General. Foresters in those Provinces should not 
omit the first opportunity they, havo of visiting the splendid sél 
forests of the Assam Valley, 


A conngction.—In our article on the Dandot colliery, printed in 
our March issue, we omitted by oversight to insert the words “in 
1887” after tho words “ Kheorah Railway Station” on page 101. 
This correction is due in justice to the authorities working the 
mine, 


Maryrnat, (Raypia Dewerorvu, Lam).—Brandis states that the 
unripo frit of this shrub is “ bruised, pounded, and used to poison 
fish.” I noticed the other day another use that is made of the 
unripe fruit, bruised and pounded, and that is to wash clothes with 
instead of soap. This use seems very common in the Dehra Dun, 
and cannot improve the water in the streams when used for drink- 
ing purposes, 


Errecrs or Sox on Prive Nespirs—M, Riedel, Oborférster 
at Landstuhl in the Palatinate, addressod to the Academy of Ebers- 
wald last year a communication concerning a plantation of Scotch 
fir from thirteen to fourteen years old that had been damaged in 
July by the smoko from charcoal kilns of cak-wood established on 
the edge of the forest, The injured trees wore vigorous indivi- 
duals growing in a hollow, which it had been found necessary to 
plant with this pine, because the oaks which formerly covered it 
had boen unable to stand the frost. Close to the kilns, up to a 
distance of about ten paces, the pine leaves, red aa if scorched, 
wore quite dead, Immediately beyond, over a width of fifty paces 
more or less, the needles on the side of the crowns facing the 
kilns were reddened in the same way for threo-quartors of their 
length, the green lower quarter being strongly marked off from 
the reddened extremities. Beyond this belt only the needles in 
the tops of the trees standing above the leaf-canopy had been dis~ 
coloured, 
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The damage done can only be attributed to the effect of the hot 
air rising with the smoke, especially in a still atmosphere, when 
this heated air must have remained in the hollow for some time 
before it could get up through the crowns of the trees. It is cor- 
tain that tho effects of this heat must have been aggravated by the 
fact of the work of charcoal-making having been carried on during 
summer when the rapid evaporation from the leaves required a 
proportionally large absorption of water. That the damage was 
in any way duo to poisoning by the oak-wood smoke, 1000 parts 
of which in the dry state contain only 0-175 parts of sulphurous 
acid, cannot be admitted, any moro than tho release of other hurt- 
ful volatile substances produced during carbonisation. 

And yet, on an inspection of tho branches sent by Herr Riedel, 
a strong analogy could not but be noticed between the effects pro- 
duced on forests by the smoke of blast furnaces, which, we know, 
is heavily laden with sulphurous acid. An excellent opportunity 
thus presented itself for testing whother this analogy was only 
apparent or really wont below the surface, by making experiments 
on tho plan devised by Schréder and Reuss. As is well known, 
this plan ‘consists in ascertaining the proportion of the acid present 
respectively in untouched parts and in those which have been more 
or less strongly damaged. 

‘At my request, M. Ricdol was good enough to send me branches 
of Scotch fir, well covered with leaves which were little or not at 
all damaged, as well as some pieces of the same oak-wood that had 
been used in the kilns. The needles, with a small quantity of car- 
bonate of soda, were reduced to ashes in the fame of alcohol (com- 
mon gas, which contains sulphur, could not be used) with all 
necessary precautions, and the amount of sulphurous acid in them 
was then determined. 100 parts of dry matter gnvam= 

1. In the casa of untouched leaves, . °0897 parts, 
2. In the case of slightly touchod leaves, .. “O718 4 
3, In the caso of much damaged loaves, 0701, 

Theso quantities aro so nearly identical that the slight differ- 
ences they show can only be regarded as accidental. The heavily 
damaged leaves contained ovon less acid than those only slightly 
touched and only about 4-thousandths more than those not touched 
atall. (M. Ramann, Professor at the Forest Academy of Eborswald 
in Revue des Eaua et Fortts). 


Featitz Seeps iv Dropar Cones.—Nanak Chand, who was form- 
erly head gardener under Dr. Jamieson, late Superintendent of the 
Government Botanical Gardens in these Provinces, says that in 
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deodar cones only three rows of scales in the middle bear fertilo 
seed. Our readers in the North-Western Himalayas will bo able to 
verify this assertion, and will no doubt communicate to us the re- 
sults of their own experience. This same Nanak Chand was, wo 
believe, the real discoverer of Cautley’s great find of Siwalik 
mammals. 


Saw-pusr as FURL,—A new scheme of utilising the saw-dust of tha 
Ottawa Rivor for the purpose of fuel is proposed. It is claimed 
that hy a systom of grinding the refuse into a uniform fineness, 
mixing it with tar from the gas-house and compressing it into 
cakes, a fucl can be made superior to soft coal for open fires. Saw- 
dust rolls were common forty years ago in England and Scotland, 
and were considered far a-head of peat and grate fires. The cost 
of manufacturing this new fuel is merely nominal, and it is expect- 
ed that it can be sold ata very much lower price than soft coal. 
—(Canadian Manufacturer). 


Tas urrect or Foa ox Pranrs—At a late meeting of the Royal 
Botanic Society the Sccretary reported that the recent fogs had 
dono much damage to the plants in tho conservatories, causing 
many of them to shed both leaves and flower buds, Moro especial- 
ly had this boon the caso with Australian plants, which, from 
onjoying in their own country a large amount of sun-light, were 
loss capable than any others of contonding against the vicissitudes 
of London weather. The plants, however, suffered not only from 
tho absonce of light, but from the pores of thoir leaves becoming 
filled up with the sulplurous sooty iatters contained in London 


fog. 


A xnw MopE or Feiiing Tries—aA new mothod of felling trees 
has recently been adopted in the forests of Galicia. The motive 
powor employed is olectricity. Instead of a saw being used, the 
entire work of cutting is effected with a rapidly revolving drill, 
which is capable of motion backwards and forwards in a horizontal 
line. The drill is actuated’ by an electric motor mounted on 4 
carriago, which is brought up closo to the tree to be felled and 
shackled to it. Tho motor is capable of turning round on a 
vertical axis, and the drill is geared to it in snch a manner that it 
ean, us already stated, move backwards and forwards along an are 
in a horizontal plano. The first cut mado, the drill is advaneed go, 
few inches and another soction of the wood is gouged out with it; 
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and so on until the trunk is nearly severed. As the work pro- 
coeds, wedges are driven inte tho cut to prevent it from closing 
over the drill. The remainder of the work is finished with a hand 
sew or an axe. The current is conveyed to tho motor by insulated 
wires communicating with a generator established at some con- 
venient spot in the forest. 


Supriy of Gypstm vor AGRICULTURAT. PURPOSES.—We are in- 
formed that the Remount Depdt at Saharanpur has just obtained 
asupply of about 30 maunds of gypsum from Sahensra Dhara at 
the foot of the Mussoorie hill. The cost of excavation and trans- 
port to Dehra was Re. 1 per maund, and tho further cost of car- 
riago on to Saharanpur was 4 annas. This gypsum was pure, 
soft and perfactly white, Wo are not aware why tho salt mines 
at Khewra in the Punjab were not indented on, At those mines 
the cost of excavation would bo nil, as the gypsum has to be taken 
out so as to get at the salt and is carried away as rubbish, The 
distance from Khewra to Saharanpur is 378 miles, the whole way 
by railway, and we havo been told that the freight per maund for 
the entiro distance would be Re. 1-0-4. The officer to apply to 
for the gypsum is tho Suporintendont, Mayo Salt Mines, Khewra, 
Punjab. 


Tar Great Ariantic Rart.—It will he remembered thata gigantic 
raft of timber was launched last year at Nova Scotia, its destina- 
tion being New York. The storms encountered during the voyage 
of seven hundred miles caused the monster structure to break up, 
and the timber was lost. But, nothing daunted, tho promoters of 
the enterprise determined to build another larger raft, for they 
had proved that a structure of the kind could be launched and na- 
vigated. This second raft, or rather hale of timber, has not only 
been successfully started, but has reached its journey’s ond without 
mishap. In order that our readers may realize the gigantic scale 
upon which this novel structure is built, the following particulars 
are given. Tho raft is the shape of a cigar, and has a length just 
short of 600 fect, its girth being 150 feet, and its ostimated weight 
10,000 tons, Tho timber of which it is composed consists of 
tapering logs, which are about 40 fect in length, and 14 to 16 
inches in diameter at their larger ends. A monster chain forms 
the core of the structure, and this cable has smaller chains attach- 
ed to it in auch a way, and fastened at the outer surface of the 
mass of wood, that the stronger the pull upon the main cable, the 
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closer are the timbers clutched together. The raft was towed by 
powerful steam-tugs, the journey occupying only 11 days, The 
22,000 logs of which it is composed would, under ordinary cir- 
cumstances, constitute the freight of no fewer than 44 ships.— 
(Chambers’s Journal). 


A PLAGUE or Tigers 1s Java.—Portions of this island are being 
depopulated through tigers. In consequence of the dread existing 
among the people, it has been proposed to deport the inhabitants 
of the villages most threatened to other parts of the country 
where tigers aro not so common. At present the people fear to 
go anywhere near the borders of the forest. They seem to be 
disinclined, or they lack the means and courage, to destroy their 
enemy in spite of considerable rewards offered by Government for 
his destruction. In 1888 the reward was raised to 200 floring. 
Tt appears, also, that the immunity of the tiger is in part due to 
superstition, for it is considered wrong to kill one unless he attacks 
first or otherwise does injury, moreover, the people are not allowed 
to carry arms.—(Allen’s Indian Mail). 


INDIAN FORESTER. 


Vol. XV. May, 1889, CNo, 5. 


EXPERIMENTS IN SILK-WORM REARING AT 
BERHAMPUR. 
(Continued from page 184). 

A silk-worm infected with pebrine succumbs after 80 days to 
the disease, whilst for tho healthy insect, the stages from the egg 
to the moth are as follows : — 

Larva state, ay 25 to 35 days, according as the weather 


is hot or cold, 
Pupa state, ws 8tolb ,, . rf 


Total, ... 88 to 50 4, 

The only plan for combatting successfully this dreadful scourge, 
which from 1868 to 1872 almost ruined silk production in Europe, 
results from M. Pasteur’s discovery that the eggs of all pebri- 
nised moths aro more or lese infected, and to his system of only 
breeding from moths free from pebrine corpuscles, and in isolated 
spots away from silk-rearing establishments. 

It is, however, found to be immaterial whether tho malo moth 
be pebrinised or not, provided the female be healthy ; and pairs of 
moths are now isolate: in various ways for breeding, the com- 
monest being by the use of small muslin bags, or pieces of cloth 
suspended from frames, on which the couples are placed carly in 
the morning, the male being separated in the afternoon, and the 
female being pinned up in a corner, when she has finished laying 
her eggs on the cloth. 

The femalo, or the male and femalo together, aro then pounded 
in a mortar, and examined under the microscope, and only those 
eggs preserved whose progenitors were found free from corpuscles, 

Some other rougher methods of obtaining fairly good eggs are also 
used, and eggs sold in Europe are now classified as follows :— 

(1). Double zero—both male and female moths being found 
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free from pebrine. This precaution is not necessary, and is only 
eniployed to obtain fancy prices for the eggs. 

(2). Cellular eggs—in which the female moths only are ex- 
amined and found free from pebrine. 

(3). Cellular oggs—with female moths attached, not examined, 
but guaranteed to be healthy. 

(4). Indastrial eggs—deposited on large pieces of cloth hang- 
ing liko maps against walls, and each containing about 25,000 
moths, of which about 50 are examined, and if they show less 
than 5 per cent. of pebrine, the eggs are sold, but chiefly in foreign 
countries. 

(5). Foreigners, such as Turks, Syrians and Persians, however, 
buy sced eocouns, which aro brought in by the rearers to the seed 
establishments, obtaining a sort of gnaranteo that some of the 
pup have been examined and are found fairly free from pebrine, 

The method of microscopic solection is now universully followed 
in Europe and at Susuni’s establishment near Milan, as many as 
160 microscopes are employed, so that European eggs are now so 
youd, that ull those used in Turkey and Syria are imported from 
France and Italy. 

Practical instruction in silk-worm rearing is now afforded at 
every Ecolo Normale for boys and girls in the south of France. 

When a worm is attacked hy Museardine, it continues to appear 
healthy, even when its death is imminent, but its body becomes hard 
and of a light rose colour. Its blood turns very acid, and the 
pulsation of its dorsal vessel is accelerated, 

After its death, which happens about ter days afler a spore has 
lodged in it, ar three or four days after it has been inoculated with 
spores by pricking, it hardens, resembling a petrefaction, its colour 
in dry air boing brown, but in moist air it becomes covered with 
a white down, 

If the insect dies as a pupa, this becomes hard, dry, and sounds 
like a pebble inside the cocoon. 

Dr, Bassi, in 1835, showed that tho white down on the surface of 
insects infeoted with muscardino is tho fructification of a micro- 
scopic fungus named Botrytis Bassiana, of which the mycellw fill 
the body of the larve, and the spores may remain alive for 
three years. These spores escape in myriads from the plants, and 
either fall on healthy worms, or on the leaves they are eating, and 
under favourable circumstances germinate and send filaments 
into the bodies of the larve, and especially into their fatty tissue, 
giving rise to a multitude of little conidies sending out fresh filu- 
monte to all parts of the larvee, except the silky fluid and the blood. 
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The latter becomes very acid, and a few drops when dried on & 
piece of glass show lozenge-shaped crystals, resembling those of 
uric acid. 

The Botrytis attacks the larve of many species of insects, and 
may be reared on paste, gum, sugar, and such like substances. 

Muscardine does not confine its attacks to weak individuals, 
the most healthy silk-worms being attacked, as well as those which 
appear to be weaker. It is most contagious from the spread of the 
spores, for which hot dry air is very favourable, and there is no 
remedy known when once a silk-worm is attacked by the Botrytis, 

Fortunately, it is easy to provent this fatal disease, by carefully 
examining the baskets or boxes at the feeding times, which are 
distributed thrice during the 24 hours, and at the first signs of 
the disease, by burning sulphur in the rearing houses, so as to 
produce fumes of sulphurous oxide gas, which, if in sufficient 
quantity, destroy the spores and mycelia of the fangi. 

The rearing room should be whitewashed, and udmission’ of 
external air exelnded, and then, for every 1,000 cubic feet of 
space, 5 to 8 Ibs, of sulphur should be pounded up with about half 
or three-quarters of a pound of saltpotre, and the mixture burned. 
Fumigations by chlorine gas, or by burning green wood, are also 
efficacious in destroying the Botrytis, and none of these measures 
injure the larva. 

As all worms attacked by Muscardine die before they become 
moths, there can be no question of transmission of Muscardine by 
heredity. 

Flacherie, also called in French morts flats, shows itself as 
follows :—Full-sized worms become languid, and slow in, their 
movements, and at length remain motionless on the edges of 
twigs placed for them to spin on. Their excrements frequently 
become semi-liquid, and on drying up close the anal orifica. The 
disease spreads rapidly amongst the silk-worms, and a few hours 
after it has first been noticod, hundreds of dead larves may be 
counted. 

These soon hacome flabby, and eventually quite soft and black, 
exhaling a footid odour, and presenting every sign of putrefaction. 
“An entire brood of silkeworms may thus be destroyed in a single 
day, and the mortality may in some cases ensue in the pupa 
stage, when the silk is spoiled. 

This discase has been known since 1765, and it as been ‘recogr 
nized that crowding, insufficient ventilation, and a damp heat, are 
favourable conditions for its spread amongst silk-worms. 

The actual causes, however, of flacherie were only discovered 


168 SBEPHAIMENTS IN SILE-WORM REARING AT BENMARTOR, 


by Pasteur in 1867, and he hos shown that it is due to incapacity 
of the worms to digest their green food, which fills their alimentary 
eanals and there farments and putrefice. 

The putrefaction is exactly similar to that taking place in a 
decoction of mulberry leaf in a glass vessel exposed to the air, and 
is due to the development of micracocci forming strings of germs, 
each about the thousandth part of a millimetre ‘in length. 

Myrinds of these germs, and of the bacilli which spring from 
them, fill the liquid in the stomachs of the larva, causing death 
most rapidly. 

Flacherie is most contagious, the proximity of worms already 
attacked by it being quite snfficient to bring on the death of per- 
fectly healthy larvee, whilst the fact of feeding silkeworms with 
leaves infected by the excrements of those diseased, or with fer- 
‘menting mulborry leaf, or with any putrid matter, brings on the 
disease, 

Somo silk-worms in every brood that is attacked, however, 
escape the disease, and this is due to tho strength of their digestive 
fluids, which either destroy the bacilli, or prevent their increase 
beyond a number consistent with the fairly healthy state of the 
insects, 

Hence, flacherie only becomes fatal when the digestive fluids of 
the larve are insufficient in quantity, or poor in quality, and is 
the result of a struggle for supremacy between them on the one 
hand, and the germs on the other. 
~ Tho provontion of flacherio is thorofore to bo sought in rearing 
as strong and healthy larve as possible, by excluding from re~ 
production all broods which may bave become affected with the 
Gisease ; by carefully preserving the eggs and rearing the young 
broods, and by affording the latter sufticient space, and not allow- 
ing 9 close atmosphere in the rearing rooms ; by using as fodder 
only healthy, fresh and clean leaf, and by keeping the rearing 
room as clean as possible. 

M. Susani prefers breeding with moths from medium-sized 
cocoons, as large worms, having no larger trachero than smaller 
worms, breathe slowly, and may become infected with flacherie 
owing to their insufficient powers of respiration, 

Large silk-worms may also contain more pebrine corpuscles 
than smaller ones, whilst they produce a comparatively large pupa, 
and give less silk, weight for weight than smaller cocoons, 

Firm, roundish and small healthy cocoons are the best, those 
of the Shanghai silk-worm approaching the ideal of a perfeot 
eotoon. ! 
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~ Mr. Mukerji has introduced in his rearing house at Berhampur 

a capital plan to secure cleanliness, having in each box two nets ' 
with a mesh of about half an inch, instead of the papers perforated 
by holes of varions sizes, according, to the age of the larva, which 
are sometimes used in European laboratories. 

A fresh net covered with new leaf is supplied at feeding time, the 
worms then find their way up from the lower net on to the new 
leaf, and the latter can be removed with the excrements and 
exuvie of the larve, and the stalks of the old leaf. Unhealthy 
worms also remain below and can be removed with the refuse, 

The disposal of the refuse requires careful consideration, as if it 
‘he used, ag at present, to manure the mulberry plantations, it may 
prove a source of infection, and nothing can be worso than the pre- 
sent plan followed by Bengali cocoon rearers of retaining their 
refuse in heaps in the breeding rooms during the cold season, with 
the objoct of keeping up the temperature, and thus exposing the 
larvee to flacherie and other diseases. 

The refuse of the rearing room is valuable manure, but should 
not be used for mulberry plantations but for other crops. 

Graagerie, ix considered hy M. Maillét, as of littla importance 
when compared with the preceding enemies of the silk-worm, but ” 
Mr. Mukerji lost the entire produce of 1,000 boxes of silk-worms 
from this disease during his absence from Berhampur on deputa- 
tion to Europe. 

Its nature is not yet understood, but its presence may be 
detected as follows :—One finds in a healthy brood of silk-worms 
that a few larve, which only move about slowly, have shining, 
thin, and distended skins, and exude a purulent liquid, their bodies 
being of o bright yellow, or milky white colour, according to the 
variety, 

The liquid, which fills the cayities of their bodies and exudes 
from their skins, when examined microscopically, shows myriads 
of globules, at first appearing to be spheroidal, but really polyhed- 
ronal, Their chemical composition has not yet been determined, 
but they do not decompose when kept in water, or in a lump. 

A damp cold atmosphere favours graeserie, but it is not con- 
sidered infectious, nor hereditary. 

If, however, 1 great number of silk-worme are attacked by. 
grasserie, it would be prudent to reel off all the resulting cocoons, 
an@ not to breed from the moths, 

Besides the above diseases, it is found that a number of worms 
turn into pupss and moths without spinning cocoons, or after spin= 
ging merely Glamentary ones. Such insects are termed courts in 
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French, i4li in Bengali, and if dissected, are found to possets only 
small silk glands, 

It may, however, happen that a larva does not spin from want 
of suitable twigs, or spinning screens. 

For Bombyx mori, small bunches of twigs are put above the trays, 
as soon as the larves are seen to be ready for spinning by the golden 
colored silk glands showing through their skin, and they climb 
tp into these and apin their cocoons. The polyvoltine worms are 
too sluggish to mount on twigs, and if left in the breeding trays, 
would spin there amongst the refuse leaf, which is of course objeo- 
tionable. It is nacessary, therefore, that they should be removed 
ata considerable expensa of lehour to spinning screens, which 
are appliances termed Chandraki in Bengali, made of bamboo 
matting, with circular compartmonts in which the cocoons ate 
spun. 

Bengalis do not separate moths produced by non-spinning larva 
from others used for breeding, but this should always be done, as 
such a condition as /dli must tend to become hereditary. 

Another common imperfection is that of double cocoons, and, 
Chinese and Japanese cocoons frequently contain 20 te 30 and 
even 85 per cent, of doubles. ¢ 

They are spun by two worms jointly, and are large and ill- 
shaped, and contain two pup. 

Doubles cannot be reeled, and the tendency to produce them ig 
hereditary, whilst there is much inducement for fraudulent dealers 
to use the resulting moths for breeding; it is, therefore, not 
advisable to procure eggs from China, Japan or Persia; but if the 
varieties of silk-worms indigenous in thove countries are required, 
to indent for their eggs from France and Italy, where Chinese, 
Japanese and Persian worms have been acclimatised and bred for 
sale for many generations, and where the quality of the produce is 
guaranteed, 

It remains to describe Mr. Mukorji’s proposals for the improve- 
ment of the Bengal silk industry, which are :-— 

(1). The establishment of two small rearing houses for the 
Production of healthy seed cocoons in each silk-breeding district 
of Bengal, to be subsidized by Government, bat to he managed by 
men trained by Mr. Mukerji. 

These establishments should be at least two or three miles from 
any silk-worm rearing village, or fileture, but except for usingemi- 
croscopically selected eggs, and disinfecting their room, the native 
method of rearing should be followed, as Mr. Mukerji considers 
hia boxes only essential when rearing is done at every generation, 
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when the parasitic fties become so numerous that rearing in open 
trays would become impossible after two or three generations. 

Mr. Mukerji writes as follows about his central breeding estab- 
lishment at Berhampur :— 

“The result of my rearing is that my crop is now a certainty, and it 
in being bought ap by villagers as good seed ir price, &e., one 
rupee # seer for seed cocoons. 

“The first tine I did the rearing on a large scale (Inst November), I 
distributed the crop gratia in seed cocoons to about 800 rearers. This 
has given very good results in the villages, and my present crop, which 
will supply seed to more than a thousand villages, is being bonght up 
by the same rearera who got it free last time, as well as by others. 

“T have prepared an agency to carry on the work and extend it, if 
necessary, provided it is helped by Government, or by # syndicate of silk 
merchants, for about two years. 

“ For the first two years they will have to depend on pnrohased leaf 
and hired labour, and it is doubtful whether they will be able to mal 
their rearing pay its way, until they have their own mulberry land, which 
will be fit for use after two years, 

“Tam therefore compensating them at present for theit excess expen- 
ditare, but do not think thie will be necossary after two years, when I 
hope that resulta will show that the agency can carry on the sale of 
seed cocuone na a new trade, without any extrancous help. 

“They will follow Pasteur’s system of seed selection, and do their 
rearing at a distance from silk-producing villages, and from filatures, 
but can otherwise follow the ordinary native methods of rearing. 

“ Besides the central establishment at Berhampur, there is another at 
Maldsh, one in Rajshahye, and another in the Murshed4bdd district, which 
have been started under trained men, who will carry on the work at their 
own expeuse, if they receive a aubsidy during the first two years, when 
they will have to buy feaf.” 

‘M. Mailldt is strongly in favour of small isolated nurseries for 
silk-worms, as the accumulation of numbers of larve in one 
nursery fayours contagion, and cannot be so carefully and esono- 
mically attended to, or so well supplied with leaf, as a emall nar- 
sery, whilst there is more danger in the former case, of unequal 
temperature or droughts, and if a disease like flacherie should 
break out, the destruction of the whole brood might follow, whioh 
of course would cause a far more serious loss in a large than in a 
amall nursery. 

(2). Whilst considering the supply of healthy eggs as the 
chief object to be kept in view, at present, Mr. Mukerji would like 
to establish a central sericultaral laboratory near Calcutta, pro- 
bably at Sibpur, where the proximity of the Botanic Garden 
would bo utilized for a supply of food plants. 
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‘The following would be the objects of the sericultural Iabor-’ 
story i— 

(a), study of the diseases of different silk-worms, with » view to supply 

hoalthy seed to villagers ; 

(%), study of the best manner of rearing silk-worms #o aa to obtain 
superior crops and to protect them from varions peste; 

{¢), introduction of superior classes of cocoons, domesticated and wild, 
such as the Shanghai cocoons, thé Yamamai cocoons of Japsn,&0.; 

(a), selection of cocoons with a view to establish pure breeds and thus 
ensure uniformity of shade, The mixture of brown aud white 
coccons in the Eri, for instance, is 2 great drawback to ite use- 
falness ag a first class eacoon for earding purposes; 

(@), reeling of various cocoons with a view to introduce any improve- 
menta in this direction ; 

(J), ascertaining the technical value of cocoons and raw silks, vis, 
what is done in the laboratory of Lyons; . 

{g), attempting to lead up the silk industry of tho country a step fur- 
ther by demonstrating how organzine and trame, or twisted silk 
aro made ont of raw silk, the process being comparatively simple 
and capable of introdnetion into this country ; 

(A), training a number of men, who will bo able to spread any improves 
ments effected in the laboratory, in the silk districts, and who 
will algo be able to keep themselves informed about the gericul~ - 
tur of other countries, They should be taught French and 
Italian for this purpose. 

(3). Another schemo is to buy a largo quantity of ordinary 
seed cocoons from good sead centres, after microscopic examina- 
tion, just before the principal bunds, or breoding times, and sell it 
again to the villagers. 

Up to 10 per cont. of pebrine might bo allowed in the micros- 
copic examination of samples, as 5 per cent. is allowed in the 
industrial seed of Europe. 

T propose to close this paper with a short economic account of 
silk production in the Mursheddbad district. F 

It appears that at present seed cocoons cast 8 annas a pound, 
and that 10 tbs. of them will yield sufficient worms for the pro- 
duce of 10 acres of mulberry land. 

These should yield 6,000 tbs. of cocoons annually, and at the 
rate of 15 Ths. of cocoons for 1 tb. of raw silk, worth Ra. 700 per 
maund of 80 tbs., we get 400 x 700 + 80 Rs. = Rs. 3,500 for the 
value of the raw silk produced. . 

To rear the cocoons, ten mon at Re. 6 per mensem will be 
required, the cust of manuring and cultivating the land being Ra, ~ 
45 per acre, while Rs. 30 goes in rent, 
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Mulberry lands are not irrigated in this district, so that there 
will be no charge for water. Reeling off the silk costs Re. 1 per tb. 
The principal capital charge would bo for the erection of three 
thatched mud-walled houses, measuring 27’ x 18’, and 4 feet 
high at tho eaves and 16 feet at the ridge pole, with a raised 
floor, 8 feet above the ground level, and costing, say Rs. 450. 
* ‘Thus the cost of the production of Rs. 3,500 worth of raw silk 
will be— 


Interest on houses, at 10 per cent., +++ 45 
Rent, at Re. 6 per acre, + 60 
Cultivation and ‘manuring miberry land, 450 
Labour for rearing, i 900 
Cost of reeling, ae 220 
Extras, .. “ we 26 

Total, ww. 1,600 


showing a profit of Rs. 1,900. 

It should, however, be remembered that rearing silk-worm 
demands great care and experience, and has not at present proved 
remunerative, except as a cottage industry, although Mr. Lister 
asserts that his success at Dehra in producing silk with hired 
labour will revolutionize the business. 

There appears to be no limit to the demand for cocoons, and on 
account of the keen competition for cocoons from native owners 
of filatures preparing raw silk for local weaving, the Bengal 
filatures are paying, at the present rates for cocoons, in excess of 
their value at home rates. 

Dansinina, W. RB. Fisnzr. 
24th March, 1889, 


EXPORT WORKS OF THE MANDI FOREST COMPANY, 
PUNJAB. : 


In the December (1888) Number of the “ Indian Forester” will ba 
found an interesting account by Mr, F. 0. Lemarchand of the 
works of the Mandi Forest Company ; but perhaps the following 
additional remarks, recorded after a visit to the Godwa and Godantu 
forests in November last, may not be considered out of place. 
Mandi is a Himalayan State, lying on the right bank of the river 
Rutlej. The forests leased by the Company from the Rajah are 
situated at an elevation of some 6,000 to 8,000 feet, and at a dis- 
tance in a direct line of abont 13 miles from that river. ‘The 
timber is all converted into sleepers, which are conveyed from the 
2a 
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forests to the Sutlej in the manner about to be described, and ‘are 
then floated down the river to a sale-depét in the plains. 

Tho most important and interesting of the methods adopted by 
the Company for the export of their sleepers are the following, 
wie. 

1st.—-They are conveyed from the forests to a point on the Imla- 

bimla stream, by means of a system of wooden trough- 
slides, in which water is kept running. 

2nd.—They are transported from this point to the river Sutlej, 

down the bed of the Imla-bimla stream. 


Tun Suipes. 


The slide nt Godwa taps four parts of the forest, each of the four 
arms running down the bottom of its own side-valley for some 
distance, until it meets one of the other arms. From each of the 
two junction points thus established, the sleepers proceed by a 
single branch slide to the meeting place of the streams they follow, 
and thence they pass down the main slide to its terminus. The 
total length of these slides is about 6 miles. 

In its general aspect, the slide resembles those which have been 
in use aince 1872 in the Jaunsar Division of the North-Western 
Provinces, where they were constructed by Mr. Bagshawe and his 
assistants. These slides have been fully described in an official 
paper, circulated by the Government of India in 1873 and 1874; 
and reprinted in No. CXXII. of the “ Professional Papers ont 

~ Indian Engineering” of the Thomason Civil Engineering College; 
but, as some important modifications have been ‘introduced into 
the Mandi slides, it will be useful to give a description of them. 

The trough is formed by three fir planks, each 12 feet long ; the 
two which form the sides are 10 inches broad and 2} inches thick, 
but the bottom plank is 13 inches wide and 2 inches thick. At 
bends, the width of the latter is increased from 13 inches to 15 
inches or even to 20 inches, according to the radius of the curve, 
so as to allow the sleepers to pass round freely. The trough is sup- 
ported on wooden trestles as shown in the sketch. (Fig. 1). 

Neither nails nor spikes are used ; the boards simply rest on the 
trestles, and are kept firmly in their places by means of oaken 
wedges (CU), the seams being oaulked with moss, The head of 
the trestle (A) consists of a rough round log of fir or hardwood, 
about 24 feet to 3} feet long, and from 12 inches to 15 inche# in 
diameter ; the legs (BB) are rough poles of fir or other wood, sonte 
8 inches fn diameter at the upper end, let into the head, and-spread 
outwards, so as to give rigidity to the structure. Ordinarily, the 
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trotigh is so laid that cach 12 feet section is complete in itself 5 
and a trestle of the kind above described is placed under each 
point of junction of the successive sections which compose it. 
(Fig. 2). 

An intermediate trestle, with a lighter head, consisting of a round 
piece of wood some 9 inches in diameter, or of the half of a larger 
log which has been split down the middle, is placed, midway 
between each pair of main trestles, so that the trough is supported 
at intervals of 6 feet throughout its length. Where, however, the 
legs of the trestles are long, so that the trough is raised high above 
the ground, or where the slide crosses a stream, the boards of the 
trough are usually laid so as to “break joint,” the bottom boards 
meeting over each main trestle, and the side boards meeting over 
each intermediate trestle, and so on, This is found to increase the 
rigidity of the slide. At curves, the outer edge of the trough is 
laid higher than the inner edge, so as to reduce the force with 
which the descending sleeper strikes the outer side-plank. The 
gradient of the slide varies from the dead level to a fall of 40 in 
100 ; but this slope can only be used for very short distanges. 

It is not too much to say that Mr. C. E. Fendall, by whom the 
works have been designed and carried out, has done wonders with. 
these simple and fragilo-looking trestles, which, while they have #0 
far completely answered the purpose they were intended to serve, 
have cost far less than the wood-and-stone walls hitherto generally 
used to carry stich troughs over inequalities in the ground. His 
first slide was laid on walls; but he soon abandoned them as being 
mach too expensive for his purpose, and he then took to the trestles 
which are now employed throughout his works. When the slide 
crosses a stream, the slender legs of the trestle stand in the torrent; 
and it is found that, if carefully placed, they will resist a flood of 
some 6 feot in depth, without being carried away ; even if a few of 
the supports should be broken or displaced by the force of the 
rushing water, the trough itself usually holds together, and work 
ia not interrupted by the accident. 

It is truly surprising to see the height above the_bed of the 
rocky stream, at which this structure is carried. (See Fig. 8). 

Ai one point the height above the ground at which the trough 
runs was found on measurement to be 80 feet. Hore many of the 
trestle-legs stand on rocks, with piles of stones built up round 
the foot so as to prevent their slipping off. Where no such reste 
ing place can be found, the chasm or large boulder or rock which 
causes this, is spanned by poles laid horizontally, and on these the 
legs of shorter trestlea are supported. In places of this kind, it is 
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usual to reduce the horizontal distance between the supports from 
6 to 3 feet, by the addition of a second set of intermediate trestles, 

The ‘mass of sticks, dopicted in the sketch, which is copied from 
a photograph given to the writer by Mr. Fendall, might easily be 
thought to have too little rigidity to convey broad-gauge sleepers ; 
but this has not been found to be the case, as the sleepers pass 
down the, steep incline in perfect safety, and without its being 
possible to detect any vibration either when looking straight down 
the slide from above, or when viewing it from one side. It is 
found that the pace at which the sleeper travels is much affected 
by the quantity of water in the slide. It descends faster than 
the water, which in steop places is thrown out before it, so as 
somewhat to resemble the spouting of a whale, A oushion of 
water is thus formed in front of it; and if the quantity of water 
in the slide be increased, the paco at which the sleeper moves is 
thereby proportionally reduced. Tho slides are not continuous; 
there being breaks at intervals of about half a mile, where the 
sleepers aro received in a pool formed by the erection of « weir, 
the top of which is level with the top of the lide leading from it. 
Mr. Fendall considers this to possess a great advantage over the 
continuons system, in that thero is less difliculty in keeping up 
the supply of water, while tha occurrente of an accident to any 
part of the trough or its supports, does not stop the entire work of 
sliding. The number of sleepers sent down the slide in a month 
is about 30,000. 

The Godwa slide was built in 1888, and was designed to serve 
for three or four years’ work only ; but there appears to be no rea~ 
son why it should not be made to last much longer by the replace- 
ment, from time to time, of such planks and parts of the trestles 
as may be found to require renewal ; and although the extent of 
the durability of such a slide has yet to be proved, there is no 
present indication that the charges for its maintenance will be 
excessive. Mr. Fendall maintains that the wear and tear of his 
slide is less than that of a slide supported on walls, since their 
want of elasticity renders them liable to be much shaken and 
Joosened during the descent of the sleepers. This disadvantage 
could no doubt bo mot by constructing the walls in a sufficiently 
substantial manner ; but their cost would thereby be increased, and 
however desirable it may be to adopt a more solid system of sup- 
ports for works of @ more or less permanent nature, there cambe 
little doubt that Mr. Fendall’s slide is admirably adapted for tem- 
porary purposes ; and that by means of it sleepers may be got out 
at a moderate cost, from localities where the amount of timber to 
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be exported, and the time over which its extraction is to be spread, 
would not warrant the erection of a more expensive structure, 


TRANSPORT DOWN THE STREAM, 


From the foot of the slide above described, the sleepers are con- 
ducted, in batches of some 15,000, down the Imla-bimla valley, a 
distance of about 20 miles to the Sutlej. At the point where the 
stream was inspected, it has, genorally speaking, a moderate fall ; 
but the bottom of the valley contains many huge rounded masses 
of rock, between which the running water winds, and the actual 
bed, which is interrupted by many falls over the larger rocks, is 
studded with boulders of all sizes up to about 2 feet in diameter. 
In the easier parts, the most inconveniently situated of these bould- 
ers are moved to either side, so as to leave a more or less clear and 
straight channel, down which single sleepers may pass; and this 
is improved where necessary, particularly at bends in the course of 
the little canal thus formed, by placing a sleeper, or a short line 
of sleepers, along its edge, so that the floating timbor may pass 
down without catching against stones. 

At intervale'of a few yards, where waterfalls of various heights 
are met with, the bottom and sides of the stream are completely lined 
with sleepers, skilfully laid so as to form a little shoot ; and where 
one sleeper-length of such a shoot is insufficient, a second is added, 
having its upper end inserted just under the lower end of the first 
one, éo that the water and the floating sleepers may pass down them 
easily. Tho lining of the stream may be prolonged to any distance 
in this manner ; and some considerable falls or steep rapids of 15 
or 20 fect in height are thus passed by 2 shoot consisting of 
a dozen or so of such sections, which are raised above the stream 
‘bed so as to give a gradual and snitable fall, and are, where neces- 
sary, supported on a temporary scaffolding of sleepers piled up 
below them. The 15,000 sleepers on their way to the Sutlej at 
the time the works were visited, covered a length of about three 
miles of the stream-bed. They were moved gradually on at a slow 
rate, the way being prepared a-head by using the sleepers arriving 
at the front, to build the various structures required to pass the 
reat of the batch down. The long train followed, as room in front 
was given for its progress ; and the sleepers employed to form the 
channel were themselves sent on from the rear, when no mora 
sle€pers remained behind to be passed over them. In this manner 
the huge mass rolled onward, forming, with the water, a flattened 
endless band, the wpper portion of which was floating on the lower 
portion ; the construction of the shoots and slides was constantly 
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in progress in front, and their dismantlement was always going ou’ 
in rear. When another batch of sleepers is to be brought down, 
the same process has to be repeated ; and it is said that this pays 
better than to provide any sort of slides, shoots or other structures, 
designed to last throughout the entire duration of the work ; for 
if sleepers were thus employed, an enormous number of them 
would be locked up, and the realization of their value would be 
delayed ; while the cost of cutting and bringing down wood of 
other kinds would be much more than that of re-building the 
sleepers-shoots in the manner described. The work is carried on 
by about 400 Inbourers on daily wages, who, with their eight 
headmen, are residents of Mandi, Suket, Bilaspur or Kangra, and 
are supervised by a Munshi and four chaprassis. The men 
employed at the head of the moving batch of sleepers have been 
long accustomed to work of this kind, and have become very 
skilful in dealing with the various obstacles met with, A batch 
of 15,000 sleepers can be taken down the Imla-bimla stream in 
about 24 to 3 months, that is to say, at the rate of 7 or 8 miles a 
month. The best season for this work is said to be during the 
months from September to December inclusive. 


Coworusron. 


Tho works, which reflect great credit on Mr. Fendall, are all 
constructed in a thoroughly practical manner, on business prin- 
ciples, so as to reduce the cost of export toa minimum, and thus 
to increase the profits of the Company. Experience may show 
that it is better to adhere to the old system of resting the trough 
on wood-and-stone walls, where the slide is intended to be of a 
permanent or semi-permanent nature. But Mr, Fendall’s system 
has undergone a sufficient test to prove its suitability, for at any 
rate, temporary purposes; and its comparative cheapness will 
enable it to be used for the export of sloopers from small forests 
to be worked out in a few seasons, where the construction of a 
wall-supported slide would be out of the question, Mr. Fendall 
hopes to take five lakhs of broad-gauge sleepers down his slide 


within a period of three years, 
F, B. 


THE TEACHING OF VEGETABLE MORPHOLOGY AND s, 
PHYSIOLOGY AT THE FOREST SCHOOL, DEHRA DON, 


An Explanations 


‘We are sorry to see, from several letters addressed to us, that 
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the general remarks in which we expressed, in a guardedly qualified 
manner, our agreement with the opinions of the writer of the able 
review of the Forest School Report for 1887-88, have been misunder- 
stood, and we are especially sorry that this misunderstanding has 
given umbrage to Mr. Fisher. Knowing, es Mr. Fisher does, what 
views with regard to the teaching of Systematic Botany we have 
consistently held since our first pupil was sent to us in 1874, or seven 
years before the Dehra Forest School was organised, he ought not 
to have considered us capable of so sudden a volte face aa he 
attributes to us in his protest printed in the “ Forester’ for April. 
But this protest having beon written, an explanation on our part 
has become unavoidable, although owing to our official connection 
with the Forest School we should have vastly preferred to remain 
silent on the subject. 

‘Wo are so far from being opposed to the teaching of the Ger- 
man School of Vegetable Morphology and Physiology at Dehra, 
that we are proud to remind Mr, Fisher that it was not until after 
long and warm discussions that he finally adopted our views, and 
out himself adrift from what he calls the Kew influence, 

As regards the teaching of Systematic Botany, it has always been 
our opinion that, under the circumstances hitherto prevailing, the 
time given to it has been time wasted. This is rather a strong 
assertion to make, but it is easy to justify it, 

The majority of the students who come to Dehra bring with 
them the very smallest modicum of general education, and while 
they are at the Forest School, they are really to a great extent 
acquiring that general knowledge and that general mental discip- 
Tine which they should have received at school or college. This 
drawback cannot be removed, for, as every one knows, the pros- 
pects, initial and future, of candidates for Rangerships are, and can 
never be, good enough to attract men with any higher degree of 
education, And the Forest School cannot afford to keep the men 
longer than it does ; nor is it necessary or advisable that it should 
do so, for we want our Rangers to be efficient practical foresters and 
not learned botanists, and it is quite enough that they should be able 
to recognise empirically the few species which they will have to deal 
with during the longest course of service mortal man can put in, 
Asa rule, a Forest Subordinate should pass the whole of his service 
in a single forest region, the forest flora of which the most stupid 
mangnust learn in a very short time, if his official superiors, as we 
must sssume, are up to their work. Once acquainted with his 
species, he will recognise them as easily and as quickly as, and 
often more easily and quickly than, the most able systematic bota- 
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nist. Under present circumstances, only a very limited number of 
hours can bo allotted to the instruction in Systematic Botany, and 
during this short time, although we have the benefit of the ablest 
teaching available in India, nine out of ten men gent to the Forest 
School acquire the very smallest smattering of the subject that is 
as quickly forgotten as it is learnt. It is thus obvious that the 
time wasted in cramming only the merest smattering of Systematic 
Botany would be more usefully and profitably spent in learning 
Sylviculture more thoroughly. This smattering of botanical olas- 
sification also breeds that very obnoxious spirit of pedantic conceit 
which makes the mon discourse of s(l as Shorea robusta, of teak as 
Teetona grandis, and so on. 

Such being tho case, it may be asked, why continue to teach so 
unnecessary a subject? This question is easily answered. If, on 
the one hand, it is true that Rangers need be able to recognise trees 
only empirically, and that the minds of the majority of our Forest 
School students are not sufficiently well disciplined for a study of 
the principles of the classification of plants ; on the other hand, it is 
equally true that Sub-Assistant Conservaiors should know some- 
thing of these principles, and that there are always some men in 
each year sufficiently well educated to study them with profit. 

For the general reader it is necessary to state that the course of 
instruction at the Forest School has, up to this, been merely a 
shakeshift, but a makeshift unavoidable in the present makeshift 
organisation of the subordinate staff of the Department, Though 
nominally preparing men for mere Rangerships, tho Forest School 
has also to educate every recruit for tho Sub-Assistant Class. Its 
teaching is hence obliged to adapt itself to supply a double need. 
While mainly endeavouring to turn out instructed practical Ran- 
gers, it must at the same time do its best not to sacrifice the 
material sent to it that is suitable for supplying Sub-Assistant 
Conservators, but is yet not abundant enough to be constituted 
into a separate class for purposes of instruction. If there were no 
hope of this branch of the personnel expanding shortly, the School 
authorities would uot have been justified in continuing to teach a 
subject that is admittedly beyond the scope of a Ranger's cur- 
riculum ; but there is not only a hope, but a certainty, of such 
expansion, and when it comes, they will be fully prepared to meet 
it at once without the loss of time and groping in the dark that 
necessarily accompanies the inception of every new measure.” In- 
deed, the courses at the Forest School have been so organised that, 
while they completely fulfil their present object, eiz., that of training 
men fora Ranger's duties, they can at once, without any loss of 
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time, be remodelled so as to allow of three separate classes being 
formed—a Sub-Assistants’ Class, a Rangers’ Class, and an extended 
Foresters’ Class, each class comprising a first year’s and a second 
year’s course. 

Thus far we are in perfect accord with Mr. Fisher. Where a 
difference begins is with regard to the extent to which Vegetable 
Morphology and Physiology respectively should be taught to the 
present class of students. Being the instructor for all the forestry 
subjects, we are in a specially favourable position to judge up to 
what standard each of the auxiliary sciences should be taught. 
Looking at these sciences from the stand point of forestry alone, 
there can be no hesitation in saying that Vegetable Morphology 
(including under this term anatomy) should play an entirely sub- 
sidiary réle to Physiology, just so much of it being taught as is 
necessary to explain to the students the processes of nutrition, 
growth, flowering and fructification, and the dependence of these 
processes on the environment of the plant (soil, air, humidity, 
temperature, light, presence of neighbouring plants, &e.). Under- 
stood thus, the teaching of Morphology may be compressed into a 
very narrow compass, much narrower than what Mr. Fisher would 
apparently fix for it, and the time thereby saved should then be 
added on to what is now given to Vegetable Physiology. Most of 
the students come to the forestry class with very hazy and often 
incorreot notions of the subject, and have to be taught it all over 
again to tho sacrifice of the time allotted to forestry. 

‘We trust that the preceding explanations will satisfy Mr. Fisher 
and those who have written to us under a misapprehension of out 
views. We would have wished to write more fully, but official 
regerve necessarily lays down a limit which we vannvt puss. 


THE MENSURATION OF TIMBER AND TIMBER CROPS, 
Tar following papor has been compiled from German text-booka, 
and especial use has been made of the Article by A. Ritter von 
Guttenberg, in Lorey’s encyclopedic “ Hand-book of Forestry,” 
published in 1887. Tho compiler has endeavoured to give a short, 
yet clear, epitome of the subject, and to avoid as far as possible the 
use of those formule, &c., which, however interesting to the 
mathematician, are never used in practice, Should he have failed 
to sender any part of the subject clear to the reader, he will be 

glad to supply any further information that may be required. 

Henzperc au Hanz, } P. J. Canren, 

}ermany. Dy. Coner, of Forests, Upper Burma, 
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. 
PLAN OF THE WORE. od 
The division, and grouping of the subjects treated of in the fol- 
lowing pages will be as under :-— . 
1.—The measurement of heights, lengths, sectional areas; 
girths, and diameters of stems or trees. 
IL—The measurement of felled trees, 
III.—The measurement of standing trees. 
IV.—The measurement of standing crops. 
V.—The determination of the ages of trees and of crops, 
VI.—The determination of the rate of increase of individual 
trees, and of masses of trees. 
VII.—The compilation of tables of yield. 1 


Chapter I. 


On the measurement of heights, lengths, sectional areas, 
girths, and diameters of stems and trees. 


Instruments for measuring the heights of trees are of two 

kinds :— 

(@, those which give the height without caloulation, their con« 
struction being based on the principle of similar triangles ; ~ 
and. 

(ii), those which give the angles made with a horizontal line by 
the lines of sight to the top and foot of the tree, 

Instruments of both classes are very numerous, but the two moat 

convenient are—Faustmann’s Mirror Hypsometer, and Weise’s 
Height Measurer. They both agroe in having, at right angles to 
the line of sight, a sliding graduated rule, which, before an obser-. 
vation is taken, is so adjusted as to represent proportionally the 
height of the tree to be measured, and from the top of which hangs 
a plummet. Moreover, on the body of the instrament, runs a gra- 
duated scale similar to that on the sliding rule, so that when the 
instrument is directed to the top or bottom of the tree, the plum- 
met line crosses the soale at the point which gives the figure 
expressing the vertical distance of the top or bottom of the tree, as 
the case may be, above or below the height of the observer's eye. 
The only difference between the two instruments is, that whereas, in 
Faustmann’s Hypsometer, this figure is at once read in a mirror as 
soon as the top or bottom of the tree is bisected by the instrument ; 
in Weise’s Measurer, which is always made of metal, the gradua- 
tions of the scale form a succession of serratures, which catch the 


plummet line and keep it in place until the figure indicated has 
been read. : 


- 
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For measuring lengths, graduated rules or tapes may he used. 
Where great accuracy is required, the leagth of a felled tree or log 
should be moasured along, or parallol to, its axis, and not on its 
sloping surface. 

The sectional area of a log or tree can very rarely indeed be 
obtained directly. In nearly every case the girth or diamoter must 
be measured, and the area of the section determined as if the sec~ 
(girth? 

~- = 


tion were a circle, Area = = (diamoter)*, 


Girthsare moasured with tapes. It is convenient to have tapes 
graduated on both sides—one side for reading the girth, and the 
other for reading the corresponding diameter. Tho zero end of 
the tape should be furnished with a sharp metal point that can be 
easily fixed in the bark of the.tree, so that one person may be able 
to measure any stem, no matter how thick it is. As a circle en- 
closes a greater aroa than any other plano figure of equal perime- 
ter, and as the sectional outline of trees is seldom quite ciroular, 
the contents of a log or tree calculated directly from its girth will 
usually be in excess of the true contents. Unless the contour of 
the log is circular, it is impossible to obtain by girth measure- 
ment the circumference of the circle which encloses the same space 
as the section whose area is required. Irregularities of outline, 
due to fluting, bark, &c., cannot be overcome in measurements of 
girth, whereas, as wo shall presently see, they can more or less 
suocessfully be allowed for in measuring diameters. Experiments 
made in Baden provo that girth measurement yields a result that 
is from six to ten times greater than that obtained by means of 
diameter measurement, It is, however, obvious that in cubing logs 
doparting from the cylindrical form, the measurement of the girth 
is more to be relied on than the measurement of a single diameter. 

When the contents of a log are to be deduced from diameter 
measurement, that diameter should be sought which, considered 
as the diameter of circle, givos a rostilt as nearly as practicable 
equal to the area of the section measured. When tho section is 
elliptical, the mean of the longest and shortest diameters should 


be taken (2$*), and the area of the section is then assumed to be 
Fy D+2Ddpe 
Ana aes 


. Now as the real area of the: ellipse is 7 Dd, 
the, mode of measurement recommended gives an excess of 
£ (7¢2),, that is to say, an oxcoss oqual to the area of a circle 
whose diameter is equal to half the difference of the two measured 
diameters. Save in very exceptional cases, this difference is small 
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enough to be negligible. The aren of sections of irregular contour 
can be determined from the mean of three diameters, but the 
result thus obtained will generally be found to be somewhat too 
high. 

Girths are measured with a calliper resombling, in all its essen- 
tial parts, a shoemaker’s measure, The pattern of calliper invented 
by Friedrich is one of the best. It consists of a graduated rule 
AA, to one end of which is fixed the arm BB. CC is a moveable 
arm capable of sliding backwards and forwards on the rule AA, 
which passes through the holes abed in it. To enable the arm to 
slide freely the hole is made oblique to its inner face, but in such 
a manner that as soon as it comes in contact with the log to be 
embraced, the arm is pushed back and rests perpendicularly on 
the graduated rule, with which it remaing in contact only along the 
edges band d, In the annexed diagram C,C, represents the posi- 
tion of the arm before it comes up against the log, C,C, its subse- 
quent position. 


ln measuring logs and trees tho following general rules should 
be observed :— 

(a). Diameters are to be preferred to girths. 

(>), In the case of elliptical or oval slams, take the mean of - 
the largest and smallest diameters. 

(c). In the case of large stems moasure at least two diameters. 

(d). In the case of stems of irregular contour, measure several 
diamoters, and avoid all protuberances, &e. 

(¢). Measure diameters and girths always in a plane at right 
angles to the axis of the stem, 


. 
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(f). If the place of measurement falls on an irregular part of 
the stem, measure the diameter or girth, as the case 
may be, at an equal distance on either side (above and 
below) of the irregularity, and tuke the mean of the two . 
measuremonts. 

(g). Moss, &c., thick enough to vitiate the measurement of the 
stem, should be removed. 

(4). If ‘an accurate measurement of an irregular section is 
required, transfer its outline to tracing paper and com- 
pute its area with a planimeter or acre-comb. 

(). Never bo without tables showing at a glance the areas of 
circles for given diameters and girths, 


Chapter II, 
On the Measurement of Felled Trees. 


The felled trees should be cut up in the usual way, that is to 
say, into logs and smaller pieces. 


1. Measurement of Round Timber. 


Several formule have been devised for the determination of 
the contents of round timber with more or less near approach to 
accuracy, but only two are of practical utility. These are, 

@. 2% +e xl . known as Smalian’s Formula ; and 
ii). aml a « known as Huber’s Formula, 
~ In the above J is the Jength of the log, a,, am and a, the sec- 
tional area of the log at the baso, middle and top, respectively, 

Both formule contain un error, the extent of which is propor- 
tionate to the amount of difference between the diameters at the 
top and base, respectively, of the log, that is to say, to its degree of 
taper ; and this error increases as the square of that difference, 
Huber’s formula always gives too small, and Smalian’s too great, a 
result, the error of defect in the one case being one-half the error 
of excess in the other. 

Huber’s formula has also anothor advantage, for which it is to 
be preferred: tho ordinary modes of measurement and calculation 
give as a rule too high a figure for the sectional area concerned in 
each case. This excess is partly compensated for by the employ- 
mei, of Huber’s formula, whereas the other would only exagger- 
ate it. 

In order still further to dinrinish error, long logs should be mea- 
sured in two or more sections, the number of the sections increas- 
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ing, ie. their length diminishing, with the taper of each log. The 
eontents of those of regular shape and not exceeding 20 feet in 
length may, however, be deduced from their sectional area in the 
middie, Longer logs, even if of regular shape, should be cubed 
in two or three sections. 

All large round logs. should be measured singly. 

If the logs are stacked so that they cannot be conveniently, 
measured in the middle, the mean of the sectional areas at the 
base and at the top must be taken. The mean sectional area 
should never, under any circumstances, be deduced from the mean 
of the two diameters at the two extremities respeotively, or an 
error of from 10 to 15 per cent. may result. 

Poles are seldom cubed singly; nearly always in stacks, built 
up of poles of one and the same length, and of approximately one 
and the same diametor, Thoir solid contents are generally ascer= 
tained by inspection from special tables. 

Straight and regular-shaped branches are measured in the same 
way as logs. 

2. Measurement of Square-out Timber. 


Such timber must of course be onbed by the formula, ag 
% width x thickneas. 


8. Measurement of Small Wood. 


The solid contents of toppings and loppings, and of irregular- 
shaped pieces from stumps and roots, are obtained by the water 
method (being equal to the quantity of water they displace whén 
submerged) or by the water-method and weighment combined. 
For the water-method special vessels, called aylometers, may be 
employed. In the combined system samples of each kind or olaas 
of wood are successively weighed and measured by the water+ 
method, and the contents of the entire quantity in each class are 
then worked out by means of a simple proportion sum. Figures 
expressing specific gravity cannot be employed, since the specifia 
gravity of wood varies not only according to the amount of mois 
ture present, but even in one and the same tree according to the 
part from which it is derived, 

The most rapid way of measnring small wood on a large scale is 
to stack it cut up into billets of one and the same length, the 
width of each stack being equal to the common length of¢the 
billets. The contents of a stack will be equal to length xX height 
X common length of the billets. The length of a stack built up 
en a slope must be weasured horizontally. The above formula will 
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give us only stacked contents; to reduce these to solid contents, we 
must determine, by the water-method, or by the combined water 
and weighment method, the exact volume of a sufficiently large 
number of stacked units, thereby obtaining the ratio between solid 
contents and stacked contents. To obtain the solid contents of a 
stack we have then only to multiply the stacked contents by this 
ratio, which we may hence term a reducing factor. The following _ 
figures may be accepted as average reducing factors for converting 
stacked into solid contents :—~- 

For split wood, ... te 

» round billets, 0°50 ,, 0°65 

» small stuff, ... 0°80 ,, 0-45 

» Wood from stamps and rocts, ... 0-30 ,, 0-40 
» In connection with the determination of the solid contents of 
atacked ‘wood it is obvious— 

(a). That the longer the billets are, or the less carefully built 
up the stacks are, the less will be the solid contents. In 
careless stacking billets often lie across one another. ~ 

(6). That the thicker or more regular-shaped the billets are, or 
the more carefully buili up the stacks are, the greater 
will be the solid contents. 

(c). That the larger the stacks are, the larger will be the re- 
ducing factor to be adopted. 


0°60 to 0-80 


4, Measurement of Bark. 


‘When bark is sold separately, its quantity may be determined 
either by weighment or by ascertainment of volume. The solid 
contents are calculated by means of raducing factora in the sare 
way as the solid contents of small wood. Experiments give from 
0°3 to 0-4 as the average factors for bark. It has been found that 
the quantity of bark varies from 6 to 15 per cent. of the total 
volume of the tree or crop, 


Ohapter TT, 
On the Measurement of Standing Trees. F 
In this case, unless ladders are used (a procedure that is hardly 
practical and is not really necessary) only a single diameter 
or girth can be measured directly, viz., near the base of the tree, 
Any diameter above 6 feet from the ground must be measured 
indirectly by means of special instruments, the best of which are 
‘Winkler’s and Saulaville’s Dendrometers and Breymann’s Univer 
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sal Instrument. Obviously no direct measurement of the branches 
is practicable, and their cubical contents can, therefore, only be 
estimated from the results of special experiments, or with the help 
of long experience. 

‘We have five different methods of estimating the contents of ~ 

standing trees— 

1. Ocular estimation, without any measurement at all. 

9. Estimation with the help of masstablee, the height and 
diameter at breast-height being accurately measured. 

8. Estimation with the help of form-factors, which serve to 
reduce, to the true contents of the tree or of any part of 
the tree, the volume of the cylinder, whose height is the 
height of the tree and diameter the diameter of the tree 
measured at breast height. % 

4. Lstimation by richt-height, in which, besides the diameter 
at breast-height, the height nt which the stem tapers 
down to half that diameter, is measured. 

§, Estimation with the help of the height of the tree and 
several diameters, the lowest of which is measured at 
breast height. 


1. Ocular Estimation. 


Practised wood-cutters are able to estimate more or less acour- 
ately with the eye alone the contents of trees belonging to species 
that they are familiar with, and growing in localities with the 
peculiarities of which they are acquainted. It is needless to say 
that the most experienced are liable to commit large errors, and 
that the inexperienced should never employ this method. 


2. Estimation with the help of Mase-tables. 


The mass-tables drawn up with great labour for the forests of 
the kingdom of Bavaria give the cubical contents of trees of known 
height, diameter and age-class. They comprise averages deduced 
from the measurements of 40,000 trees. On this account, 
although they give accurate results for a large number of trees 
taken together, they are not to be relied on for cabing trees 
singly, as the single tree in any given case may differ very 
widely from the average tree. 


3. Estimation by means of Form-factore. 


If a = sectional area of the trunk at breast-height, A = height 
of the tree, c = the true contents of the tree or tree-part sonsider- 
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ed, and @ s» volume of an ideal cylinder whose basal area is a and 
height h, then we have the following | formule -— 
= fah, and f= a= @ 

where / is a constant termed the form factor, and is deduced as an 
average from the measurement of a suficiently large uumber of 
type trees. Type trees are selected, felled and measured separately 
for each age or size-class, and for each species or group of species. 

Form-factors may be deduced, according to the requirements of 
the case, for the stem only, or for the whole tree, or for the timber 
only, or for the branches, or for the roots, or for all and each 
severally. 

In the formule above we have supposed that the diameter and 
seotional measurements have been taken at the height of » man’s 
ghest above the ground, assumed, for the sake of uniformity, to be 
4 feet 8 inches. But it is obvious that any other conventional height 
would serve the purpose, although it is usual and most convenient 
to employ the one we have adopted. We need refer to only one 
other convention which is sometimes used. The diametor may be 
Measured at a constant fraction (say, for instance, one-twentieth) 
of the height of the tree, in which case the form-factors obtained 
are termed normal. Normal form-factors yield perfectly correct 
results, but thoy are not practical owing to the difficulty and 
trouble of measuring at such various heights, many of which 
cannot be conveniently reached. 

Form-factors are said to be absolute when the base of the ideal 
cylinder is assumed to be in the same plane as the diameter which 
is measured. . In this case the contents of the portion of the stem 
below the plane must be caleulated separately. 

Like mass-tables, form-factors give closer results for an entire 
forest than for individual trees. 

The preparation of a complote set of form-factors requires great 
care and experience, as their correctness depends entirely on the 
selection of the type trees, whoso dimensions serve as the basis of 
all the calculations. In some cases the trees of a crop have been 
classified into various classes according to their height and shape, 
and a separate form-factor calculated for each class. The most 
recent investigations prove that form-factors vary chiefly with the 
height of the trees. 

‘ 4, Estimation by richt-height. 

By the term risht-height we mean that height at which the 
atem of the tree measured has a diameter equal to half the 
diameter at some point near the ground. If h, = the richt-height 

20 
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A, = the height st which the diameter near the ground is _ 
measured, and a= the sectional area of the stem at this height, 
then, according to Presslor, the contents of the atem 

+ ahy 

This formala is based on abe e fact Unat the first term represent 
correctly the volume both of the cone and of the paraboloid, and is 
only 1-8 per cent, less than that of a cone with a concave surface. 

The richt-height may be estimated with the eye, or obtained 
with the help of a special measurer (the rickt-tube). This instra- 
ment consists of cardboard tubes telescoping one into the other. 
At the objective end of the outer tube are fixed two wire points at 
the extremities of one and the same diameter. The end of the 
innermost tube is closed, except for a small hole to which the eye 
is applied. To use the instrument, direct it on the tronk at the 
point where the diameter has beon measured,-and pull out the 
tubes until the wire points just embrace it. Then drawing out the 
tubes to twice this length, direct the instrument again on the tree, 
working it up along the trank until the. wire points just embrace it, 
and note the point where this occurs. The diameter at that point 
is, on the principle of similar triangles, half the original measured 
diameter, and the height of the point is the richt-height sought. 

5, Estimation by means of several diameters. ° 

The measurement of diameters above the reach of a man of 
average stature requires the use of special instruments, and hence 
this method is seldom employed. 

6. General, 

As the fourth and fifth methods can give only the contents Sof 
the stem, the contents of the branches and stump and roots must 
be obtained by means of special tables compiled for the purpose. 

(To be continued). 


FORESTRY IN HUNGARY. 
(Continued from page 152), 
x Lipro-Usvar. 

«Leaving Késsa on tho morning of the 9th at 6 a.., wa took 
the train to Lipto-Ujvir. “We travelled up the valley of the 
Hernéd, through fine oak, beech and birch woods, which farther 
on give way to cultivation, surmounted on the higher slopes by 
forests of spruce and silver fir. 

In this neighbourhood there are numerons iron, copper, silver 
and antimony mines; and the line of railway passes close by a 
group of smelting furnaces, the sulphurous smoke from which has 
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completely destroyed and kept down all traces of vegetation for 
some distance around them. We noticed several noblemen’s oastles, 
with their distinguishing double roofs. ‘The estates in which they 
stand were, generally speaking, granted with the patent of no- 
bility ; and the proprietor lives surrounded by the residences of the 
junior branches of the family, and by his tenantry and retainers, ~ 
quite in the old feudal style. All members of the family use the 
name of the estate asa prefix to their surname. On leaving the 
valley of the Hernad, we passed over a high plateau near Poprad, 
which drains, on one side, by way of tho Herndd, Tisza and 
Danube, into the Black Sea ; and on the other, by some streams 
which we crossed, into the Vistula, and thence to the Baltic. 
From near this point, we had hoped to see the splendid view of 
the highest peaks of the Carpathians, which, at a distance of 9 
miles from the railway, rise to an elevation of nearly 9,000 feet ; 
but, unfortunately, the hills were covered with clouds, under which 
we could barely distinguish some patches of snow. We were 
sorely tempted to stop at Poprdd, for the sake of paying a visit to 
the celebrated ice-oave at Dobsina, and also at Csorba to see the 
lake ; but our time was very limited, and we had not bean able to 
include even this, much less the longer tour from Popréd through 
the high mountains to Csorba, in our official programme, to which 
we were obliged to adhere rigidly, as the arrangements made for 
‘us at all points of our route would otherwise have been disturbed. 
We therefore ran straight on to Lipto-Ujvar, following the course 
of the Fekete Vag, on which we saw many rafts floating ; piles of 
timber covered the ground near most of the railway stations, * 

On arrival, we went at once to the house of tho Conservator, M. 

Kossényi, who, after breakfast, drove us through some magnificent 

’ forests of spruce, silver fir, larch, Scots pine, and other trees, up.the 
valley of the Fekete Vag, which is extensively usod for Aoating 
timber, until we reached the commodious and comfortably furnished 
forest house, occupied by the officer in charge of the Division, 
M., Adrianyi, under whose hospitable roof we passed the night. 

On the morning of the 10th, we made an excursion higher up 
the valley, stopping to look at some spruce, silver fir, Scots pine, 
and larch nurseries, situated at an altitude of 2,600 feet The 
plants are not only used in the State forests, but are also given 
gratis to communes and private proprietors. The demand for 
them is said to have been very heavy all over the country ; and it 
is estimated that, if the present rate of issue be maintained, the 
large number of 25 million plants will have been distributed from 
the State nurseries during the year. Prizes are given by the 
Stato to private proprietors for successful planting operations. 
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We noticed that the Scots pine plants were very much larger than 
spruce of the same age; and that the latter appeared to flourish 
much better at the edges than in the centre of the seed bed, pro- 
bably because they had more light and room. In planting on 
these hills it is customary to employ 60 per cent. of sprice, 25 per 
cent. of larch, and 15 por cent. of silver fir. Scots pine is nog 
much used. The plants are all put out directly from the seed beda, 
without being previously put into nursery lines; the larch is planted 
at two years old, when it is found to succeed much better than ff ~ 
allowed to remain longer in the nursery. The larch trees in these 
forests are particularly fine ; many of them are 110 feet high, and 
the quality of the wood is said to be even better than that of the 
trees grown in Styria. 7 

The logs felled at the higher levels are sent down on earth or 
timber slides, to the bottom of the valley, whence they are drawn 
by horses to the river side. At one point of the road, we neticed 
that the base of tho hill was apparently thickly studded with piles, 
driven into the flat ground immediately skirting it. These turned 
out to be the ends of stems or logs, which, after sliding down from 
above, buried themselves deep in the soft soil, and then either 
broke or were out off. An arrangement for avoiding this, by 
receiving the ends of the logs on a wooden stage, similar to that 
previously described, seoms to have been required here, We saw 
many dry timbor-stides; and the banks of the river for long 
distances were rivetted with poles, to facilitate the passage of 
the rafts. Much damage ia here done by the ice, which, during 
the winter months, collects at various points in the stream, thus 
forming temporary barriers, which dam back the current; and 
when these burst, the works are liable to be either washed away, or 
seriously injured. The floating work begins in the spring, when 
the river is fuller than at any other time, loose round logs about 16 
feet long, intended to be sawn up into planks, being the first timber 
launched. In the summer the rafting commences, the reservoirs 
being used when necessary ; and later in the year, when the supply 
of water in them is failing, loose pieces of firewood are floated down. 

The prevailing winds sweep down the side valleys which descend 
from the south-east; and the trees standing on the opposite side 
of the main stream are liable to be overturned by them ; but there 
are not nearly so many windfalls here as in the Marmaros-Sziget ” 
and Bustyahaza forests, * 

A few years ago the young pine stems, taken out in the course 
of thinning, could be sold for use in the smelting furnaces; but 
now-a-days the consumption of them for this purpose is less than 
formerly, and it is very difficult to dispose of such produce. 
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‘We inspected the Rasztoki reservoir, which lies near the head 
of the valley, and contains 14 million cubic feet of water ; it has a 
canal alongside of it, down which the water, entering at the upper 
end, can be diverted, when it is desired to float loose pieces of 
timber from forests situated above it; they are carried over the 
dam, by a canal slide with a steep fall, into the stream below. On 
our return to the forest house, we visited some plantations of 
apruce, which were put out by clumps of two or three in each hole. 

In the afternoon we went down the river on rafts to Lipto- 

 Djvér, passing through the most beautiful scenery, and shot down 
two river stides, the descent of which, if not so difficult and dan- 
gerous as at Brusztura, was sufficiently exciting, and gave us a 
good wetting. We landed at the wood depét, and proceeded at 
once to the house of the Conservator, with whose family we after- 
wards went to a ball, and were much interested by witnessing the 
Czardas or national Hungarian dance. 


SELMEOZ-BANYA. 


Leaving Lipto-Ujvar by train on the morning of the 11th, we 
travelled westward, following the course of the Vag, on which 
many rafts were seen, to Ruttka, and thence, turning southward, up 
the Turocz stream, crossed a low ridge, and descended through the 
most picturesque country, past the charmingly situated village of 
Kérmécz-bénya, to the: valley of the Garam river. ‘The scenery 
here equals, if it does not surpass, anything we have ever beheld ; 
and we were fortunate enough to see it at a most favourable time, 
when the lights and shades were at their very best. At Berzense, 
where we left the main line, we entered a small carriage on the 
miners’ train, and made our way to Selmecz-banya, the seat of the 
celebrated forest and mining college. We were received at the 
railway station by the college authorities, and driven to the house 
of M. Séltz, head of the Forest Branch, where, after visiting the 
botanical gardens, and being entertained at supper in the council 
hall by the Diroctor, M. ‘Torbaky, we passed the night, The 
gardens contain a good collection of trees, among them a deodar. 
Many of the species are American. : 

The college, at which there are at present 325 foresters and 
only 80 miners, supplies trained candidates, not only for the State, 
but also for private proprietors and companies, It used to be 
attended by students of many nationalities, the number sometimes 
exceeding 1000; but, for the last few yoars, all instruction has 
been given in the Hungarian language, and on this account, for- 
eigners do not now enter the school. The young mon live in the 
town, and attend the lecture theatres, which, with the museums and 
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halls of study, occupy seven large houses situated in various parts 
of it. The erection of a magnificent set of new buildings has heen 
sanctioned ; the pluns, which were shown us, have been approv- 
ed, and the work will be undertaken immediately. The Director 
and the Head of the School of Mines are the joint inventors of a 
system of accumulator, for use with the electiic light; it is em- 
ployed in the main building of the college, and is believed to 
surpass any that has previously been brought out. The light is 
perfectly steady, and the electricity can be stored for an almost ' 
indefinite time. : 

Early on the morning of the 12th we were shown over a part of 
the college, including the magnificent and complete collection of 
models of slides of all kinds, of rafts, weirs, booms, reservoirs, and. 
sluice gates, as well as of tools and other implements connected 
with the felling, cutting up, and export of timber. The models, . 
which are on a large scale, are beautifully made, and have been ar~ 
ranged by M. Szécsi, the Professor in charg) of thia branch of the 
instruction, who very kindly explained the most important of them 
to us, and presented us with acopy of his illustrated work on the 
subject. He alao took us over the splondid collection of forest 
produce, raw and manufactured, including models to show the 
method of making charcoal, and of extracting potash and tar from 
wood, as well as many other things. Unfortunately we had not 
time to visit the natural history museums, which are believed to 
contain the best collections of minerals, rocks, botanical specimens 
and insects to be found at any auch institution in the world. On 
these collections, which have been gradually brought together, no 
pains or expense appear to have been sparod ; and they are well 
worth what they have cost, as they enable the instruction in these 
branches to be given in the moat complete manner. 

We attended an examination at the school of mines, and in- 
speoted the models and collections of surveying and other instra- 
ments connected with that branch of the college, after which we went 
over the library. One excellent feature in the method of instruc- © 
tion pursued at Selmecz-bénya is, that splendid sets of figured 
tables, and clear large-scale drawings are provided ; so that the 
necessity for making rough sketches, and writing out figured tables 
on the blackboard during the lectures, is avoided. 

We regretted very much that, as we were obliged to continue 
our journey in the afternoon, we had not time to pay a visit td the 
mines, for which Sclmecz-binys has been celebrated ever since the 
days of the Romans. 3 


(To be continued). as 


}}: Review. 


THE GAME LAWS OF THE CENTRAL PROVINCES. 


In our January Number we published, with a few short com- 
ments of our own, the recently introduced game law of the Central 
Provinces. We then said that it was an attempt, and a very suc~ 
cessful attempt, to grapple with the ehikdr difficulty, which in 
some districts of more advanced Provinces had reached a very acute 
stage. In commending the new rules to the other Local Govern 
ments and Administrations, and to all “true sportsmen” (we used 
those words advisedly), wo did not of course overlook the probability 
of a strong opposition arising against a measure that was specially 
devised to set a limitation to the indiscriminate slaughter of game. 

Wo have not had to wait long for this opposition to take definite 
shape, but it has come frome quarter whence wo could not possibly 
have looked for it. One would have thought that the first mur- 
mur of protest would have been heard in the Province itself affected 
by the law, but true to their legend “ Urbs primus in Indis,” the 
citizens of Bombay met in solemn conclave a fow weeks ago and 
set themselves up as the montors of our rulers on this side of 
India. They addressed an officious remonstrance to Mr. Mackenzie, 
whom they found incapable of governing without their assistance, 
and they even questioned the legality of a measure, which every tyro 
knows is fully authorised by the Forest Acts. yvory one will regret 
that the Bombay Natural History Society, whom wo certainly 
expocted to see ranged on the side of the advocates of the proser~ 
vation of gamo, was unfortunately led into lending ils great autho 
rity to this movemont and acting as its mouthpiece. 

‘Tho result of the Bombay opposition has been the promulgation 
of three additional rules (Nos. VI., VII. and VIIL., published in 
our April Number), which only emphasize the rights of the State 
still further, and allow of shooting permits being takon out for 
fixed periods dotormined by the exigencies of fire conservancy, 
instead of for an indefinite number of days. During the rainy 
season months there is no danger to forests from fire. During the 
remainder of the year the danger of fire is greatest from the end 
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of the cold and dewy seazon (end of February) to the setting in 
of the rains. Hence threo distinct periods and three respective 
rates of fees for the permits, 

In these additional rules the Chief Commissioner wiscly says 
that “ shooting will not ordinarily be allowed within ‘ fire protected ’ 
forests during the hot season.” A subsequent official communica~ 
tion, which we give below, explains the full meaning of this very 

Necessary reservation :— 


"1, Unless exceptional circumstances justify the District Forest 
Officer being presont and onable him to accompany the shooting party 
permite will not be granted for shooting during the hot months in any 
of the following areas :— 

The Bori forest in Hoshungabad. 

‘The Jagmandal forest 

The Barela forest in Mandla. 

‘The Banjir forest 6 

The Hathibéri forest in Bildspur. 

‘The Péndratola forest in Baldghét. 

Tho Singrampur and Bijerdgogarh forest in Jubbulpore, 

The fire-protected areas in Ahiri ). 

re re Stobart fit Chanda, 

“2, There will be no shooting during the hot months in any of the 
other areas on the protection of which special expenditure bag been in- 
curred, unlesa it is possible and justifiable for the Range Officer to be 
present and accompany the sportsmen. 

“8, In foresta whore, as in Chandgarh and Pundsa in Nimdy, not- 
withstanding that special expenditure for the preservation of fires hes 
heen incurred, protection has not been complete for two or three sncces- 
sive years, no shooting will be allowed from the time that it becomes 
possible to fire the grass until the setting in of tho rains. 2 

“4,  Itis not intended that the rules should operate against the des- 
truction of carnivorous animals dangerous to human life. In case of 
the appearance of a man-eating tiger or panther every reasonable facility 
will be afforded to persons willing to attempt its destruction. So far as 
is consistent with the main objects in view, the stipulations herein laid 
down may be relaxed in such cases in favour of reliable persone, and, in 
anticipation of the Conservator’s sanction, free permits for this purpose 
may even be granted to persons whose position renders it improbable that 
they would purchase permits. The destruction of a man-eating lier 
or panther is one of the objects that might possibly render expedient 
the presence of the Ranger or District Forest Oiticer with a shooting 
party, above referred to.” . 


It will be noticed that the prohibition to shoot in the hot season 
is absolute in respect of the Chindgarh and Pundsa Reserves, 
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which have suffered from almost annual incendiary fires since the 
years 1874 and 1876, when they were respectively placed under 
protection from fire, The extension of this priaciple to all areas 
burnt by incendiaries during the previous season is to be recom- 
mended. 

The agitation got up by the citizons of the spotless and faultless (P) 
Kingdom of Bombay has collapsed as suddenly and in as ridiculous 
a manner as it arose. ‘Truly the mountain laboured only to produce ” 
a miserable little movfse. 

The people of [India cannot be too grateful to Mr. Mackenzie for 
his bold statesmanlike measure, which rulers of a weaker kidney, 
howsoovor convinced of its urgency they might be, would have 
shrunk from adopting. In the Central Provinces Hunting and 
Fishing Rules, as now amplified, we have the germ, and even 
something more than the mere germ, of a Game Law for the 
whole of the Empire. 4 


Game Brnvs 1x tHE Nrzam’s Domintons.—A Hyderabad paper 
thinks it is an astonishing thing that there aro any game birds left 
in the Nizam’s dominions. “ Few people are aware of the enor= 
mous numbers which are annually destroyed in the Districts, The 
other day a man was seen taking into Hyderabad four or five 
hundred partridges and 18 peafowl, principally hens, Such 
wholesale destruction in their breeding season must eventually 
end in these birds becoming extinct unless the Nizam provides 
a close time for his ‘ bird subjects.’ ” 


InsxctictDEs.—A correspondent, writing to a contemporary, says— 
I notice that in your last issue soot lime and hellebore powder 
aro all recommended for the destruction of caterpillars, but per- 
haps it is not generally known that gas-tar is a first rate pre- 
ventive which is better than cure. I have had whole plots of 
gooseberry bushes devastated by them, and also cabbage and cauli- 
flower. Since I commenced to use gas-tar the caterpillars have 
not made their appearance, and it is both a safe and « cheap remedy 
for the gooseberry caterpillar and all others affecting green crops 


which are subject to altack. 
2b 


})) Notzs, Queries AND Extracts. 


Manapronao Ramcuanpra Paunartkar.—We have to record the 
tragic death, under very painful circumstances, of this promising 
young officer. On the morning of the 9th ultimo he was returning 
to Jubbulpore from an inspection tour. He was on foot and accom- 
panied by a Mahomedan chaprassi, who was carrying his gun. 
While traversing the Gadheri forest he was suddenly set upon by 
several men, who attacked him with elflba, The attendant forthwith 
bolted away with the gun. Mahadeorao’s camelmen, following be- 
hind with his camp, camo up shortly after and found their master 
insensible on tho ground and weltering in his blood. Mahadeorao 
was at once taken in a duli to Jubbulpore, where every attention 
was given him by the Civil and Assistant Surgeons ; but he never 
regained consciousness, and died on the evening of the next day. 
Who the perpetrators of the murder are, still remains a mystery. 
It is, however, believed that they are not unconnected with some 
Mahomedan subordinates, who Mahadeorao had recently brought 
to justico for official irregularities ; and tho Mahomedan chaprassi, 
who had accompanied him, is suspected of complicity, and has 
accordingly been arrested. Mahudeorao was one of the young 
natives of good family and position, who were appointed under the 
Rules of 1872. He was selected in 1874, soon after he had passed 
the First Examination in Arts of the Calcutta University, and for” 
more than two years served his apprenticeship under us. During 
this period he was taught forestry and the auxiliary sciences, and 
received a thorongh training in the executive work of a range and 
of a division. In order to qualify him for promotion to Sub-As- 
sistant Conservator he was sent to the Dehra Forest School in July, 
1882, and passed out with honours at the end of 1883, Mahadeo- 
tao inherited all the qualities of command of his Maratha ancestry, 
and we have known him, while atill an apprentice of 21 years, 
manage with marked suceess gangs of upwards of 500 turbulent 
coolies. He was a fearless rider, and could endure any amount of 
hard knocking about. He possessed a jagir in the Damoh district 
that had boen conferred on his great grandfather by the First 
Scindia. In the evidence given before the late Public Service 
Commission, it was he who was referred to as being, amongst the 
several native Sub-Assistants now in the Department, the one most 
qualitied for promotion to tho superior grades. By his death the 
Stato has lost a valuable servant, and the native community one of 
their finest representatives. 
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Proresson WanLace aBroap.—Almost all the defects to which 
wo shall draw attention are due to casual acceptance of exceptional 
or trivial matters as the basis for large conclusions, a too easy 
credulity, and a little neglect of the injunctions of the proverb 
which tells that the “ Cobbler should stick to his last.” Not the 
least valuable portions of the book are those which epitomise the 
opinions of Officers met by Professor Wallace while in India, and 
from (in some eases) having met the same Officers and discussed 
with them the very same matters as regards stock as were dealt 
with by Professor Wallace, [ am able to recognise their remarks 
and views in his book, especially for example those on Mysore cattle 
and the breed of the North-West Provinces. Unintentionally 
certainly the Professor has failed to conyey to the reader the full 
degree in which he was indebted to such officers as Colonel 
Hay, Syed Mahomed Hossein and the late Mr. Stormont, but it 
is satisfactory to find that their valuable views have now to an 
extent appeared in print. 

There is uncertainty as ta whom this hook is addressed, and it 
reads as though mainly intended to inform the untrayelled publio 
at Home; if so, the author should not publish ill-ascertained 
statements nor should he make loose, ill-advised comments, as eman= 
ating from the Professor of Agriculture and Rural Economy in 
the University of Edinburgh. If the author intends the book for 
us in India to read, he should not exhaust our patience (we have 
not too much of this quality in the tropics) with such platitudes 
as “ Butter soon becomes rancid unless kept in ice,” “ Ghee is very 
largely used in native cooking,” “ Buffaloes aro extremely ugly,” 
“ Buffaloes have usually black skin,” and so on ad nauseam. 
Again, naive descriptions of cases of bursati, anthrax, and other 
diseases must tax the patience of all horsemen and others who in 
this country have to do with livestock : it is not such matters as 
we learned in the first four months of our griffinage which we 
seek from a representative of the Science of the West when he 
travels in our benighted climes! 

Natives, again, we are told, leave the breeding of their cattle to 
chance, and yet in other parts of the book we learn how the offorts 
of enlightened native rulers have resulted in some of the finest 
breeds of buffaloes and oxen in India! The Pinjrapoles are des- ' 
cribod as “charnel houses of misery and corruption :” this is a 
statement for trustees and governors of such institutions to see to, 
In Gujrat the “ he-calves are starved to death.” Cattle are bran- 
ded to excess, The female calves are kept by milkmen in a state 
of constant. somi-starvation. Horriblo cruelty is perpetrated on 
tonga ponies, as forcibly described in the book. Government, hav- 
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ing spent public money in educating agriculturists, fails to employ’ 


them sutticiently ; its officers are in many cuses so tied down to 
desks and in offices as to be utterly ignorant of the requirements 
of the country ; men are selected for important posts for reasons 
other than fitness ; Governmont grass-cutters are sont ont with 
practical instructions to “ get grass, honestly if you oan, but get 
it” Tho Agricultural Department is a terrible sinner, its “ efforts 
have been on lines with not the remotest chance of success ;” it has 
been culpably neglectful in studying native practices ; it has no 
competent teacher of agricultural chemistry ; inexperienced Agri- 
cullural Officers have lost rather than made ground. Even about. 
such important matters as fodder grasses, manure, preparation of 
tobaceo for the European market, the best systems of indigo 
management, and the milking powers of cattle, our knowledge is 
defective. But what can be expected considering that we have is 
merely “dry bones without the flesh and musele of a live depart 
ment!” Although very much of the work of the Agricultural 
Department is made uso of, I fail to find as liberal an acknow- 
ledgment as we might expect of the excellence and amount of 
work done by the Departmont with such means as it ean com- 
mand. The Military Department and its Officers of Transport 
and Heavy Batteries are severely dealt with, Their system of 
hullock management is irrational, their bullocks are inefficient 
through age, malformation, excessive height and want of muscle; 
there is in each collection of Army bullocks a “tale of unsatis~ 
fautory beasis, useless” for Army purposes ; care is not taken 
to train and work the bullocks with a view to the exigencies of 
work and diet during a campaign 5 animals ave hired for work 
* which might have been done by bullocks the property of Govern- 
ment—which were standing eating their heads off. Veterinary 
Surgeons are ignorant about anthrax ; they are “asa rule unwill- 
ing, and unable even if willing, to do satisfactory work in any 
other branch of the profession” than horse practice ; both at home 
and abroad they neglect animals other than the horse, and (with 
exception of ono case) the Veterinary Science tanght in India does 
more harm than good. It is here necessary to deal with a few of 
the above statements, and I shall select those which directly con- 
cern me, in order that my refutation of them may be taken as a 
sample of how the Professor’s other observations might be doubt- 
less dealt with by the individuals concerned. If examining a‘few 
of the statoments in detail we can show that they aro based on 
error and misleading, we may fuirly argue that the remainder should 
likewise fall to the ground. 
1, Europeans tn India know little about catile. If by this is 
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meant that the few Europeans Professor Wallace met with during his 
tour of four months in India know little about cattle. am willing 
to grant it, or, rather to leave them to disprove it. But we would 
ask, Did he meet with and question District Officors, Municipal 
Health Officers, Cattle Sergeants of Batteries, and European sub- 
ordinates at cattle-breeding establishments, i. e., those Europeans 
whose duty it is to deal with cattle? If by “ Huropeans” the 
Professor refers to these, his experience is in direct opposition to 
my own; if he means Europeans in general, we may assure him that 
im many cases we Europeans take interest in, and have some 
information of, most matters around us, and cattle, even when 
not directly connected with our work, have not been neglected. 
For example, merchants in Bombay or a Subaltern in an Infantry 
Regiment in Poona probably know more about bullocks for working 
purposes than a London merchant or a Life Guards Subaltern does 
about Kerry cows. Our Professor seems to have neglected the 
logical rule to only compare like with like, and I may assure bim 
that those Europeans who in India have to do with cattle are not 
more ignorant on the average as regards cattle than those people 
in England who bave todo with cattle. The few in India is in this 
statement legitimately comparable with the many in England. 

2. Few Europeans in India have any but local knmeledge. The 
fallacy of this is self-evident. The proportion of Europeans in India 
who have travelled extensively in India is extremely high, and even 
in casea where a man has travelled only in one presidency, it can- 
not, considering the size of the presidencies and variety of climate, 
races (animal and human), and customs in each, be considered in 
an invidious sense that he has only ‘local’ knowledge. An officer, for 
example, who has served in Dharwar, Guzerat, Kattywar, and Sind, 
surely may compare favourably as regards varied experience witha 
Londoner who has been to Germany, France, Italy and Belgium ! 

3, We call bullocks bulls, This shows that the Professor did not 

meet many of the Europeans in India who understand cattle, If he 
will consult any Transport Manual or Return, any Health Officer's 
Statement, and your columns daily, Mr. Editor, ho will loarn that 
in India we eall bullocks bullocks. We are sorry the Professor 
bases his remarks about Indian cattle on information derived from 
those who do not so correctly speak. We are aware of a philological 
error which has given rise to some confusion in this matter at 
Cattie Shows in Mahratta countries, but that error is quite beside 
the main practical question. It has been suggested that perhaps the 
Professor, when he heard bullocks apoken of as “ byles,” thought 
“bulls” was the word used, with slight Anglo-Indian provincial 
accent. Cun this have been so f 
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4, Europeans do not know what the colour of the skin of an Indlan 
bullock is, and henoe have failed to draw some important physiclo- 
gical conclusions from it. This statement at first sight perfectly 
confounds one! When asked what is the colour of the skin, one 
either gasps with astonishment and hesitates to reply in wonder 
whether his senses can have been playing him false since his first 
arrival in India, or else he thinks somo amusing conundrum 
is being propounded to him, and laughingly “gives it up.” Yet 
the Professor seriously replies. “It is black, and you haye not 
noticed this hefore! Seo how shallow and careless you are, and 
how shrewd I am!” He proceeds to point out as strange white 
hairs growing on black skio, but you naturally say that your 
venerable Portuguese cook has white hair growing on the black skin 
of his head, You fail to seo anything strange, You point out to 
the Professor that what he calls white cattle you call in many 
cases blue or grey, and that what he calls “ skin” you call “ hide,”; 
that we in India know without teaching that the hide of bullocks, 
though generally hlack, is sometimes white, and you further show 
thai when in India we speak of “skin” of cattle we use the word 
in its correct anatomical sense as comprising both hair and hide. 
Finally, we state that we are well aware the hide of English cattle, 
on an average, contain loss pigment than that of Indian, but we are 
assured that the former often contains much pigment. We grant 
the Professor’s argument on the basis of hide of Indian cattle 
being black, but we politely request him to withdraw his un- 
substantiated charge that we are ignorant. 

5, The Army bullocks are unserviceable, mismanaged, and signally 
Jailed when put to a test. Admitted that there is room for improve- 
ment as to selection, feeding and training, and even that recently 
builocks, the property of Goyernment, have not done all that has been 
required of them—points which Government Officers are con- 
stantly reporting on—we cannot admit that the opinions on these 
points of Professor Wallace are to be accepted in opposition to the 
combined experience of officers having to deal with cattle in India. 
He criticises shape, feeding and -work, the latter as illustrated 
by a special case. Lot us examine these points in detail, As 
regard shape of Indian bullocks, the “fault” especially found are 
drooping crowp and quarter, and small thighs. These are con- 
sidered as faults, because they are markedly different from what is 
seen in English breeds, even those few Herefords, for example, 
which ore used for working purposes, This must be admitted to 
be a very poor argument, for just as British cattle have superiority 
as beef and milk producers, and as atiaining early maturity, so 
Indian cattle hate superiority as workers ; decidedly they are not 
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to be considered inferior in this respect to any British cattle, and it 
would be strange if the latter, which are very occasionally used to 
do draught work and are bred essentially for other purposes, could 
compare with our Indian cattle which have been bred for work, The 
Profssor’s logie is defective here again, he compares the infinitely 
small with the maximum. We admit his ability to criticise our 
cattle as beef-producers, we bow to his contempt for our best milk- 
producers ; but when he comes to criticise the shape which oumu- 
lative experience has judged and proved to be good for working 
cattle, we consider he has crossed the Rubicon, and that we have a 
fair casus belli. Now we know that in our best breeds the point of 
conformation to which he refers are deficient, but we have learned 
from experience that they are not required, nor essential for 
fleotness and efficiency in dranght work. Ought we, therefore, to 
exchange a good conformation for a doubtful one? We aro told 
that bocauso English boef cattle and thoroughbred horses have high 
croups and large thighs, we should so breed our trotting and slow 
working bullocks ; but wo fail to seo the force of tho argument, 
and would suggest that possibly it would be found advantage for 
slow horse drought and trotting in countries other than India if 
judges were less exacting in looking for high croup. Some of the 
best cart broods of horses are very low in the croup, and the same 
so-called defect is well marked in Walers, which, nevertheless, are 
good horses, not only as regards pace, but also leaping powers. 
Thus, viewed practically and theorgtically, the Professor has failed 
to make out his case that a drooping croup and small thighs, as 
seen in our best breeds of cattle, is a defect for working purposes. 
Wo refuse to accept him as a better judge of our cattle than Colo- 
nels Hay and Hawkes, and the numerous other zealous and efficient 
officers, European and Native, living and dead, who have made the 
leading Indian breeds of cattle the hest in the world for working 
purposes. Again, as regards feeding, many of the Professor’s re~ 
marks are excellent, and most satisfactory as confirming the views 
held and expressed by the veterinary profession in India for some 
years past ; others indicate a great tendency to theorise on the basis 
that what is working condition in the horse is so also in the ox. 
Now such is not the case, and it is amply proved by every day ex- 
perience, a8 well as scientific observation, that good working condi- 
tion ina bullock is what in a horse wo should term “ grossness.”” 
Concerning Work: in the first place wo have some remarks on the 
necessity for years of friction on the part where the yoke rests, to 
prevent sores, These remarks are true up to a certain point, but 
they utterly fail to tell us the whole truth. Yoke-gall depends 
more on other conditions than the state of the skif, such as smooth+ 
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ness of the yoke and adjustment of the load, and if these be proper- 
ly attended to, the ordinary unthickened skin of the neck suffices 
to withstand yoke friction on a healthy animal. If bullocks had to 
havo years of prossure gradually applied before wo could be sure 
of their neck standing work, wo should find the animals coming 
into work ouly just about when, according to the Professor, we 
aught to cast our bullocka for incipient unfitness for further duty ! 
Next as to stopping and refusing to pull in deep sand. Had the 
Professor travelled much by bullock bandy, or been in charge of a 
regimental transport on the line of march, he would have soon 
Jearned, what we in India know from reiterated experience, that it 
is characteristiv of all draught bullocks t stop and refase to pull 
in doep sand, and that it is not the result of pampering in Govern- 
ment service, nor of neglect on the part of Artillery Oficers to train 
their animals properly. The march to which reference is made in 
the work (I was once in veterinary charge of the Battery in ques- 
tion, and found its management of bullocks and elephants excellent) 
was a most creditable and successful one, though Professor Wal- 
lace considers it a failure, The distances covored would have done 
credit to a horse battery, and the number of casualties was trivial. 
In one part of his book the Professor shows how ridiculous it 
would be for a farmer to criticise military operations, utterly 
oblivious of the fact tht earlier in the work he has been placing 
himself in this position. 

The statements which we call in question present so many weak 
points that we are tempted to delay over them. We cannot ex- 
aust our arguments, we have simply space and time to write of 
those which first present themselves. It will now suffice if we 
point out that the charge of ignorance by Veterinary Surgeons in India 
concerning anthrax is a singularly unfortunate one. It is in connec- 
tion with this disease, more than any other, that we, Veterinary 
Surgeons in the Hast, have succeeded in re-paying an instalment of 
the knowledge we have received from the West. That the profession 
negleets all branches of its work, eacept those which refer to horees, and 
ia unable or unwilling to attend cattle in India is unenbstantiated 
{even by the feeble and very venerable joke which is quoted in 
reference to it), On service and in cantonments Veterinary Officers 
have willingJy done good work with cattle, often times even they 
have been charged with exceeding the work Jaid down for them in 
their professional zeal, or in the cause of humanity.—(I. H. SusEL, 
V.S, in Times of India). 


Tae WeatueR IN Inpia purinc DecemBer—The month of 
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December usually witnesses the final retreat of the south-west 
humid winds of the south-west monsoon circulation from the Bay 
of Bengal and Arabian Sea, and the establishment of the north-east 
monsoon circulation over the whole Indian area, including Indin 
and the adjacent seas north of the Equator. Henee, during the 
first fortnight of the month, rain continues to fall under the same 
conditions as in November in Southern India, but is generally 
confined to Travancore and the most southerly districts of Madras 
and Mysore. The final important burst of rain frequently accom 
panies the march of a small cyclonic storm which usnally forms in 
the south-west of the Bay, advances in a westerly direction across 
tho south Coromandel Coast, and breaks up shortly afterwards nnder 
the obstructive action of the Palni and other hills of Southern India. 
If what are termed the north-east monsoon rains (but which are really 
the concluding rains of the retreating south-west monsoon ciroula- 
tion) terminate with a cyclonic storm accompanied by a heavy 
cyclonic burst of rainfall, it usually oceurs in the second or third 
week of December. s 

The conclusion of these rains in Southern India immediately 
precedes the establishment of conditions in Upper India which 
favour the occasional occurrence of cold-weather storms and rain- 
fall in Northern India and of frequent snowfall in the Himalayan 
mountain region, During tho first three weeks of the month 
weather is usually fine and clear in Northern and Central India, 
and temperaturo decreases rather rapidly (especially the night 
temperature in Upper India). The barometer usually oscillates 
somewhat rapidly through small amounts, the period of a complete 
rise and fall yarying from two to five days. The periods of falling 
barometer are usually associated with a tendency to the formation 
of cloud, and of rising barometer with its dissipation. During the 
last week or ton days of the month there is, on tho other hand, a 
marked tendency to disturbed weather in Upper India indicated by 
barometric movements on a larger scale and the formation of cloud ; 
when this oceurs a depression appears or forms in Upper India, and 
extends its influence eastwards and gives more or less rain, This 
weather forms the so-called “Christmas rains” of Upper India. 
When they occur, they are due to and accompany a feeble cyclonic 
depression or storm, and ate usually followed by a succession of 
similar storms during the months of danuary and February. These 
cold-weather storms are of great economic importance, and form the 
most important feature of the weather of the last fortnight of 
December and the months of January and February. Their for- 
mation is by no means thoroughly ‘understood as yot, but they 
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appear to originate in the upper return current of the north-east 
monsoon circulation, and generally drift from west to east or in an 
opposite direction to the cyclonic storms of tho rains. As thoy 
originate in the upper atmosphere and their action is chiefly con- 
fined to the upper strata, {although they modify to some extent 
the air movement near the Earth's surface,) it is much more diffi- 
cult to forecast their occurrence, line of march, and general character, 
than it is to forecast the storms of the rains. 

Tho preceding remarks give the normal weather conditions and 
features of the month in the Indian area. In the adjacent seas the 
south-west humid winds retreat down to the Equator (and are 
probably finally absorbed in the Doldrums) and are replaced by 
north-east winds, so that before the end of the month, north-east 
monsoon winds usually prevail over the whole of the Arabian Sea 
and Bay of Bengal.—( Meteorological Report). 


A wew vse For Inpra-nuppeR.—lIndia-rubber is heing tried for 
paving streets in sevoral German towns. The first pavement of 
tho kind was laid by Busse of Linde on the Goothe Bridge in 
Hanover in 1887. The material is claimed to combine the elasti- 
city of rubber with the resistance of stone and to be perfectly 
noiseless, unaffected by heat or cold, and Jess slippery than asphalte. 
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THE PRODUCTION OF SEED IN ITS RELATION TO 
GROWTH AND TO THE RESERVE MATERIALS 
IN TREES. 


(Translated). 


Every ono knows that the substances assimilated by a plant are 
not all used up in the same season in which they are formed, but 
that a portion is stored up in special tissnes for use during the 
following season. Theodor Hartig, who was the first to observe 
this fact, designated such substances under the general name of 
reserve materials, In tho case of annuals these reserve materials 
are stored up in the seed alone; in the case of perennials there 
are other store-houses for them besides the seed, as for instanee 
the tubers and bulbs of herbaceous plants. In trees it is chiefly 
in the medullary rays and in the wood parenchyma that we find 
the reserve materials. 

Amongst these substances the non-nitrogenous portion is most 
easy to recognize, since it oceurs as starch grains, whereas the 
nitrogenous portions seldom present themselves under any dis- 
tinguishable form, and their varying quantity can best be deter- 
mined by determining the varying proportion of nitrogen in the 
wood. 

Theodor Hartig sought to prove, by means of numerous exper- 
iments in pruning, the influence of the reserve food on the for+ 
mation of the annual concentric zone*of wood. He came to the 
conclusion that the whole of this reserve store, in trees as well as 
in annuals, becomes dissolyed in summer and is all expended in 
the development of leaves and shoots, and in the nutrition of the 
eambium zone. Such is still the accepted opinion at the present 
day. According to it the reserve materials are nearly all dissolved 
and used up in spring to be freshly re-constituted at the close of 

Pad 
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summer. One and the same tissue would thus perform different 
réles at different seasons ; from having been conducting tissue in 
spring, it would become storing tissue at the close of the season of 
vegetation. Whenco the general belief that wood cut during the 
season of rest, in consequence of its containing its full quantum 
of reserve matter, is richer in nitrogenous substances, in potash, 
phosphoric acid, &c., and is heavier and less durable than wood 
ext during the season of vegetation. 

In my treatise on the wood of Beech,* I have alrendy combatted 
these erroneous ideas. In that book I have shown that in beech 
trees aged respectively 50, 100 and 150 yeurs, and one set of which 
Thad felled at intervals of a month, the starch stored up in the 
medullary rays and woody parenchyma of the last-formed but two 
40-50 concentric rings remained unaffected from month to month. 
It was only the two newest rings that gave up a large proportion 
of their starch during part of summer towards the formation and 
development of new cells ; and indeed, it is in these two last-formed 
rings that this reserve starch is most abundant, the quantity dimine 
ishing in inverse proportion to the age of the rings. The starch 
used up in spring is replaced by new starch in October, when the 
season of vegotation is drawing toa close. Here then we have the 
indisputable fact that only a small quantity of reserve matter is 
required for the formation of the new shoots of the year, the 
leaves of which are soon able to assimilate for themselves ! 

Tho erroneous prevailing belief regarding the complete dissolu- 
tion overy yonr of the reserve materials stored up at the end of the 
preceding season of vegetation is no doubt due to the fact that 
‘Theodor Hartig confounded with the normal process of vegetation 
the effect produced on the quantity of the reserve matter by the 
complete removal of foliage and young twigs, by girdling, &. I 
had beech trees, aged respectively 50, 100 and 150 years, deprived 
of all thoir branches early in spring before any leaves had time to 
come out, so that not a single leaf was produced during the follow- 
ing summer. On tho trees being felled at the close of the same 
season of vogetation, it was found that nearly all the reserve 
starch had disappeared, while the quantity of nitrogenous sub- 
stances remained totally unaffected, ‘Tho starch had actually been 
used up in forming the Walls of the cells composing the new 
concentric ring of wood, which in the 50-year old trees attained 
one-twentieth of the thickness of the normal ring, and in the trees 
of 100 and 150 years, one-fifth of the same thickness. It fa easy 


* Das Holz der Rothduche, Bertin, Jul. Springer, Publisher, 1888. 
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to understand why the quantity of nitrogenous matter suffered no 
diminution, We know that such substances, absolutely necessary 
though they are for the formation of new cells, do not constitute 
any portion of the cell-wall, and leave the cavity of the cell as 
soon as it is full-grown, in order to form new cells. ‘ 

The figures given in the preceding paragraph show that under 
the most favourable circumstances the fofal quantity of reserve 
starchy mattors in a beech tree from 100 io 150 years old is only 
just sufficient to form one-fifth of an annual ring of the usual 
width. How can it then be said, that wood cut in winter is heavier 
than wood cut in summer, espocially when we remember that 
under normal conditions the starch stored up in all but the two 
last-formed concentric rings is not drawn upon at all in sum- 
ner. 

How the reserve starch, in a tree deprived of all its branches, 
disappears in order, after transformation into glucose, to nourish 
the cambium zone, can, it appears to me, be explained only in 
the following manner :— 

Whon, under normal conditions, the cambium cells multiply with 
the help of formative substances brought to them by way of the 
sieve tubes of the liber, the cambinm draws to itself and dissolves 
only the reserve matter in close proximity to it, But, when those 
formative substances fail, if, in a word, the cambium finds itself 
starved, then its ‘action extends much beyond the immediately 
contiguous concetitric rings, and it draws upon the entire reserve 
food stored up inside the trunk. How it does so still remains to 
be investigated. It may be that forments are produced in it 
which, penetrating into tho tissues containing the reserve food, 
dissolves the starch there. 

T have already on a previous occasion* put forward the idea that 
only a small proportion of the reserve matter in trees goes towards 
forming the new shoots and tho concentric ring of the year, and 
that its principal destination is to furnish the accumulated store of 
food, without which fructification is impossible. As soon as this 
accumulation attains a certain limit, the tree gets rid of is by means 
of a year of seod. Having thus exhausted itself, the tree must 
have rest fora longer or shorter period, according to the species, in 
order to reconstitute the quantity of reserve food necessary for the 
next seeding. If in any year a late frost destroys a crop of flowers, 
we may generally expect the following year to be one of seed, since 
the reserve store of food is still there intact. The more favourable 


* Bee my work above cited, 
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the soil and climate are for the production of reserve food, the 
shorter will be the intervals at which scod years will recur for any 
given species.* It is a matter of observation that a warm sum- 
mer is generally followed by a year of seod ; this is probably due 
to the production of an abundance of reserve food during such a 
summer, If my explanation of the réle played by the accumulated 
reservo food in trees ix correct, then the host of seeds in process of 
formation must exercise on the subatances composing this reserve 
the samo solvent action as the cambium deprived of its regular 
food, 

Tho year 1888 was, in the neighbourhood of Munich, as over a 
great part of Germany, a wet and cold one, and henco not at all 
Propitions to vegetation ; but it was one in which the beech seeded 
profusely. Here was then a capital opportunity of testing the 
trath of my conclusions formulated above. As the temperature 
during the year had been abnormally low, it was necessary, first of 
all, to determine what its effects had been on the rate of growth 
and on the accumulation of the reserve food in the trees, so that 
we might not erroneously ascribo the seeding to the effects of an 
unfavourable temperature. With this view, I gouged out little 
cylinders of wood with Pressler’s borer from eight trees standing 


* We are now able to understand why most of the trees of our plains forests, 
although like trees everywhere else, they seed most profusely at intorvals of sever- 
al yeats, nevertheless produce a more or less abundant crop of seed nearly evary 
year, whereas in the temperate and alpine climate of the Himslayas a great many 
species, if we except few stems here and there, do not seed at all in intermediate 
years. After Robert Hartig’s researches it is certain that the intermediate 
seeding does not exhanst all the reserve materials, otherwise there would be no 
abnormally profuse veed years at all, ‘This profuse seeding follows a mote or less 
striot periodicity mpecial to each apecies and to the locality in which it is growe 
ing. The case of all our species of bamboos bears out completely the learned 
Doctor's theory : the accumulated reserve materials of years ere used up in 1-2 
Fears in the formation of seed and the clumps die completely exhausted. ‘The 
death of young fruit trees allowed to bear too early is another case in point: as 
such small plants contain only a very small quantity of accumulated reserve 
materials, the whole of this, together with the food elaborated during the season, 
is used up, and thus no roserve is left for the next season's growth. The Doo- 
tor's theory also explains the great precocity of our Indian trees as compared 
with European spocies ; in our forcing climate -the necessary reserve of stored 
food is accumulated in a very much shorter time and by a emaller amount of foli- 
age. Hanca the complata or almost complete advance growth we got long before 
our timber traes have attained exploitable dimensions, enabling us in nearly every 
cuse to dispense altogether with geod fellings (Coupes d'enaemencement), and 
giving oar thinnings the character of after-fallings ( Coupes secondaries).—[Bp.] 
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in a crop 50 years old, and I found that the width of the last- 
formed concentric ring was on an average only 86-100ths of the 
width of the two next youngest ones. In another crop 100 years 
ald, composed of mixed spruce and beech, some of the beech had 
seeded, while the rest had not seeded at all. Six trees from 
amongst these latter were bored into, with the result that the width 
of the last-formed ring in them was found to be 82-100ths of the 
width of the two next youngest ones. The smail cylinders of 
wood taken out with the borer were further examined, and showed 
that the quantity of starch they contained was absolutely normal, 
and that in the young rings of sap-wood there was as much starch 
as the component cells could hold. It was thus clearly proved 
that the cold wet summer had had no influence on the quantity of 
the reserve materials, but that its effect had been to reduce the 
thickness of the concentric ring produced to 84-100ths of the 
normal thickness. 

Having assured myself of these two facts, without which I 
might have been misled into error, I next set myself to find out, 
in a precise manner, what influence seeding had had on tho rate 
of growth and on the quantity of stored reserve food. With this 
object I gouged out, at 4 feot 3 inches above the ground, little 
cylinders of wood from seven seed-bearing beech trees 150 years 
old, and I found that the width of the last-formed concentric ring 
was only 35-100ths of the mean width of the two next youngest 
rings. In the case of five seed-bearing beech belonging to the 
100-year old mixed crop, the corresponding fraction was found to 
be 47-100ths. Taking the moan of thoso two fractions, we see that 
the width of the concentric ring of 1887 in beech that had seeded, 
was to that of beech that had not seeded, as 41; 84. The obvious 
conclusion ia, that the process of seeding had had the effect of 
reducing the width of the annual ring of wood by 50 per cent. 

Noxt I felled two boech trees that had seeded, in order to ascer- 
tain accurately their rate of growth and the distribution of the 
reserve materials in their trunk. In tho case of tho first tree, 
which had a diameter of 13 inches at 4 feet 3 inches from the 
ground and cubed 33 cubic feet, the diametral increment had been 
0°23 inches in 1888 and 1:14 in 1887, the ratio beingas1:5. In 
the case of the second tree, which measured 19 inches in diameter 
and contained 60 cubic feet, the increments were respectively 1:12 
and 1-55, the ratio beingas 3:4. As will be seen from the figures 
below, which give the ratio between the widths of the rings of 
1888 and 1887 measured at different heights, the former ring be- 
comes very thin in the upper portions of the trunk. 
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_ « 
‘Height at which Ratio between widths of rings of 1888 and 1887, 


thickness was measured. In Tree No, 1, In Tree No, 9, 
4 feet 3 inches, 0-29 av 0°88 
1,0 , 0-38 we 0°88 
84,11 4, 0-26 0-48 
bl 4,10 4, we ORL O27 
6,11, we ae OB 0-22 


Thus, while in the lower part of the stem the thickness of the 
ring of 1888 is one-third of the thickness of the ring of 1887, in 
the upper part the ratio is very much smaller, being reduced to as 
little as one-fifth. 

In October, when the trees wore felled, all the leaves of the top 
of the crown had either been shed or hecome yellow, whereas bee 
low thoy were still greon and fresh. This would lead us to the 
conclusion that the seads, as they formed and ripened, starved the 
neighbouring loaves and brought about their premature death, 

Examination under the microscope of the starch in the two 
felled trees that had seeded, and in the little cylinders of wood 
removed with Pressler’s borer from the other ten trees, brought 
out this very important fact that, as a result of the seeding, the 
quantity of starch was reduced to ono-half and even one-third of that 
present in the wood during the preceding year. The following 
table gives the proportion between the quantity of starch found in 
the different concentric rings of wood of the two felled trees, and 
that found in rings of respectively the same age in trees that had 
not seeded, this latter quantity being taken as unity :— 


‘Trew No.1, ‘Tree No. 2, 
Height at ; 
which wood | Annual concentric ring of Annnal concentria ving of 
was examined.| 
1888. | 1887. | 1886, | 1868, 1848.] 1888. | 1887, | 1886. | 1868, | 1848. 
Te in. 


he of Oks oie ade 
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thirds of the starch disappeared as a result of the seeding ; but 
curiously it is the upper portions which chow the largest propor~ 
tion of starch still present. As it was in these portions that the 
annual ring developed least, it is difficult to give a satisfactory 
explanation of this latter circumstance. It is possible that the 
development of the annual ting during the months of June, duly, 
and August was checked owing to the formation and growth of the 
seeds, and that daring September and October fresh reserve mas 
terial was deposited in the branches of the crown after the seeds 
had become fully formed.* 

The fact that the quantity of reserve starch in a tree is reduced 
by a half or two-thirds in a seed-year and remains unaffected in 
other years, supports my viow of tho rdle Silled by the reserve 
materials contained in the woody tissue of trees, Every year food 
is elaborated in excess of the requirements of vegetation, and this 
annual excess goes on accumulating until it ie used up and ex. 
hausted all at once in a year of seed. This view is still further 
strengthened by the results of analyses made by me in order to ase 
certain the quantity of nitrogen contained in two trees that had 
seeded. It will be seen that this quantity, and hence the quantity 
of nitrogenous substances, is strongly influenced by an abundant 
seeding. 

A beech treo 150 yoars old, which was felled the year before it 
seeded, yielded the following percentages : 


PERCENTAGE or NITROGEN 18 

Height at 

stbich speci, Wood, aged years, 
‘men analyse 

was taken, | The Dark. 


180-120. | 120-90, | 90.60, 60-80. 80.0, 


4.8 0672 0154 0-175, O14 Old OSE 
180 0672 0-892 0-210 0-098 0-182 0165 


B4 lL ? 0-294 0-210 0-172 Ody oo 

bi 10 ? 0-210 os ae - 

69 11 ? 0168 wee ee 
en ee 


© If wo may make so hold as to offer a suggestion to the learned Proftseor, 
may not this greater abundance in the upper portions of the trunk he dus to tho 
resorve material being carried ap with the rapid upward current of aap towards 
the points where they are being used up (the seoda), and continuing to stream 
upwards even after they are no longer roquired when the seeds have buen fally 
formed (Ep. 
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The beech tree of 150 years of age, designated No, 1 in the 
table higher up, and felled in the autumn of 1888 after it had 
seeded, gave on analysis the following results :— 


4 3 9o 0-042 0 0 O 0 
18 0 ? 0 0056 0-042 wee 
51 10 t 0-070 we oo oo 


The corresponding beech tree, designated No. 2, furnished the 
following percentages :— 


0 
cu 


oO 
0-070 


0 
9 


4 8 
34 11 


0-878 


0-056 
i 0 


0 
0 


The method of analysis employed allowed of nothing smaller 
than 0-001 per cent. of nitrogen being detected. The figure 0 
hence merely indicates that the quantity of nitrogen was less than 
0-001 per cent. 

The comparative poverty in nitrogen of the trees that had seed- 
ed is so marked at all heights, and whethet we consider the wood 
or the bark, that it is impossible not to come to the conclusion 
that we see here a direct relation between cause and effect. 

It has been asserted that two seed years of beech can immedi- 
ately follow one another. I doubt this, for such an event seems to 
me almost impossible of occurrence after the results established by 
my researches. This much may, however, be said, that if the 
beech in a forest has flowered, but has failed to form fruit owing 
to late frosts, it may flower again very profusely the following 
year, as the treas would then contain an ample store of reserve 
materials.—(Dr. Ronert Harria, in Allgemeine Forst- und Jagd- 
zeitung for April, 1888). 


A DEPARTMENTAL INJUSTICE. 


Tax slowness, we may more appropriately say stagnation, of pro- 
motion in the Forest Department throughout India is notorious. 
Officers of 18, 19, and even 20 years’ service, whose zeal and good 
work have been year after year publicly recognised by Govern- 
ment, are still vegetating as Deputy Conservators of the 8rd and 
2ad grades. In such circumstances the least that our rulers can 
do is to keep all promotion running in the Department itself ; but 


the Bombay Government has just perpetrated an injustice ‘for: 


which it can plead no oxtenuating circumstance. Colonel MacRae, 
ry 
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Conservator of Forests in Sind, having taken privilege leave, Lord 
Reay’s Government have thought it proper to pass over all the 
officers of the Department and appoint a junior Civilian, a mere 
Second Assistant Collector, to the vacant post. It is not as if the 
Bombay Forest Department list contained no one fit to carry on 
the duties of Conservator. Not to mention half a dozen other 
names, we have Mr. Desai, a Deputy Conservator of tho 1st grade 
of nearly 20 years’ standing, the greater part of whose long service 
has been spent in Sind, and Mr. Wroughton, a Deputy Conserv- 
ator of the 2nd grade of nearly 18 years’ standing, who is acknow- 
ledged to be one of the best Forest Officers both inside and outside 
his Presidency. 

The Bombay Government has most disingenuously attempted to 
justify its action by appealing to Rule 1 of Section V. of the Pay 
and Acting Allowance Code, which discourages, in the interests 
of economy, the transfer of officers over long distances to fill tem- 
porary vacancies. But we fuil to see how any right or fair-minded 
person can admit the applicability of this rule in the present case. 
The Doctor in charge of the Residency at Katmandoo goes away 
on privilege leave. A globe-trotter, perfectly innocent of the art 
of healing, but ‘willing to undertake anything, from holding tem- 
perance meetings to administering a Province, happens to find 
himself in the neighbourhood of the Residency. He is forthwith 
appointed Surgeon to the Residency, on the ground that Rule 1 
of Section V. of the Pay and Acting Allowance Code forbids the 
transfer of a Medical Officer from some distant district of British 
territory. 

Feeling that the argument based ona misreading of the Pay 
and Acting Allowance Code was a very unsatisfactory one, Lord 
Reay’s Government have clutched ut another straw. They have 
actually declared that the management of the Sind forests “makes 
little or no demand upon scientific forestry.” We should like to 
know what that other forestry is, which, being a thing sué generis, 
is something quite distinct from scientific forestry. Even the 
timbor trader’s business requires special experience, which the 
most profound knowledge of the Indian Law Codes and Land 
Revenue Systems will not help a man to acquire by inspiration 
within the period between the appearance of a gazette notifica- 
tion and the assumption of his new duties. Granted, for the 
sake of argument, that the Conservator of Forests in Sind is the 
victim of a misnomer, and that he should be correctly styled 
Chief Timber Trader to the Bombay Government in Sind, this 
does not prove that the administration of justice and the collection 

2e@ 
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of land revenue has been sufficient preparation for carrying on 
efficiently the duties of such a post. Mr. Steele is, no doubt, a 
most excellent Magistrate and Revenue Collector, otherwise his 
Government would not have singled him out for such special pro- 
motion as they have given him ; but he himself, we are sure, feels 


_ tore than any one else the falsenoss of his position, 


‘We have shown that, under the most favonrahle assumptions, tho 
action of the Bombay Government is eutirely without justification. 
But it is not only unjustifiable, it is also in direct contravention of 
the standing rules for the recruitment of the controlling staff of 
the Forest Department. These rules expressly lay down that 
appointments in the controlling staff shall be given only to spe- 
cially trained men sent ont by the Secretary of State, or to men 
already in the Department, who havo deserved promotion by meri- 
torious work, To admit any other class of recruit is an infringe- 
ment of standing rules, which oan only be permitted by the Secre- 
tary of State. In the present case, the Secretary of State’s sanc- 
tion has not beon asked for. Tho Government of Bombay has 
shown itself so high-handed in tho matter, so entirely above all 
rules laid down even for the guidance of a Government, that the 
only remedy aguiust the recurrence of another injustice of this 
nature is to draw the attention of the Secretary of State to the 
present grievance, and to warn all intonding candidates for the 
Forestry Class at Cooper’s Hill that, if successfal in their examin- 
ations, they are likely, towards the end of a long and arduous 
career, to find themselves superseded by 2 youthful Civilian, whose 
only qualification to become the hoad of their Department is that 
he is a Civilian, 

We have, for the sake of argument, assumed that no professional 
knowledge is required to administer the Sind Forest Department. 
But, if the truth is to be told, there never was a province in which 
high professional attainments were more urgently required than-in 
the province of Sind. Readers of the Annual Progress Reports 
cannot but be struck by the almost total absence of professional 
work shown in the account of each year’s Forest Administration 
in Sind. We have too much in it of the cutting down of the 
forests and the carriage of fuel in river steamers belonging to the 
Department. What we urgently want now ia, a thorongh scien- 
tific exploration of the forest resources of the province and well- 
devised schomes for the systematic utilization of these resources, 
so that while being fully utilized, they may, at the same time, be 
maintained unabated, and, if possible, even extended and improved. 
To carry out this work requires something more than a mere 
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Timber Agency, ta which tha Government desire to radnea' tha 
Forest Administration ; it requires highly trained foresters, or, 
in the words of the Bombay Government, “Scientific Forestry” 
of a very high order. That Government was ill-advised when it 
permitted the province to gat rid of the several trained officers it 
possessed a few years ago.’ As the result of following such advice, 
it now finds itself obliged to confess that it has no Forest Officer 
in Sind, besides the substantive Conservator, who is fit to adminis- 
ter the forest affairs of the Province. , 


THE TEACHING OF SYSTEMATIC BOTANY AT THE 
FOREST SCHOOL. 


Iw your issue for May, page 179, near the end of the page, you say : 
“ As a rule, a Forest Subordinate should pass the whole of his 
service in a single forest region, the forest flora of which the most 
stupid man must learn in a very short time, if hia official superiors, 
as we must assume, are up to their work.” Now please explain 
this. 

There are no Subordinates in the Forest service, each and all of 
its members are subordinate to higher authority ; but from the 
context I take it you allude to the Executive Forest Staff, in other 
words, to Forest Rangers. Now these men undergo a training at 
the Dehra Schoo! ; it is, therefore, assumed that you refer as official 
superiors to the School Officers, who it is hoped are up to their 
work, though were I to accept your views I should not assume, 
from the fact that some stupid Foresters have not learned their 
forest flora in a very short time, that such was the case. 

Should you, however, refer to Officers in charge of Forest Divi- 
sions, and are under the impression that it is a part of their duty to 
drill flora into the heads of Rangers, stupid’ or otherwise, who 
have not so profited by their terms at the School, then mostly 
assured you have reckoned without your host. 


GanGasi. 


Eorron's Rerry.—-We are sorry to see that our entirely innocent re~ 
mark has raised the ire of our Correspondent. ‘We have always thought 
that every one in the Department knew the meaning of the term ‘ Forest 
Subordinate.” “ Gangaji,” however, ultimately reads the context rightly 
in supposing that the passage quoted by him refera to Rangers. Beni 
misunderstanding a very simple sentence, “ Gangaji” has gaily soared 
above all the rules of logic. Here is « specimen of his syllogiem— 
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Candidates for Rangerships receive their professional instruction at 

the Forest School. 

Such candidates are under the orders of the Forest School authorities. 

Ergo, Forest Rangers are subordinate to the School anthorities t 

What we meant was simply this: —The students who come to the 
Forest School as candidates for Rangerships do not, as a body, bring with 
them that amount of mental discipline, without which it ta useless for them 
to attempt to study the classification of plants. Henge time epent in 
this study is for them time wasted, But their ignorance of Systematic 
Botany is no loss to the Department, since, as a rule, a Forest Ranger's 
service should be spent in a single botanical region (such a region may 
include the area of several Forost Divisions). On first appointment to 
4 new region (this would generally mean on firet appointment after leav- 
ing the Forest School), the Ranger must du his best to learn as quickly 
as possible the names of the trees and shrubs, and of some of the most 
characteristic herbaeoous species growing in that region ; and in this study: 
ho mmuat be helped by the Officer or Officers under whose orders he is 
placed, and who, we have a right to assume, are acquainted with so much 
of the flora of their forest charge. We lad no idea that our meaning 
would have been misunderstood, and that it would have been necessary 
to explain it all over again. 

Whothor the Officer under whom the Ranger is serving shoald help 
him ia learning the principal portion of the flora of his forests is n ques- 
tion that, we shonld have thought, admitted of only one answer, and 
that an affirmative one, All Forest Uificers appointed by the Secretary 
of Btate have to promise in their covenunts that they will, to the best of 
their ability, instruct their subordinates in the work of their Department; 
and we aresure that all other Forest Officers, pace “ Gangs consider 
the same obligation asa part of the unwritten code which they have to 
follow, 

To jndge from the latter half of his letter, “ Gangaji” seems to thiak 
that the atady of the flora of the whole Empire, nearly every province of 
which is represented at the Forest School, is so simple a matter, that the 
instructors there shonld be able to drill a knowledge of thie vast assem- 
blage of plants into the heads of their students, “stupid or otherwise,” 
in the short period of 21 months which these men pass at the Bchoo! | 
We devoutly wish it were a0, We should then we able to count our 
botanists not on the fingers of one hand, but by hundreds of thousands. 
Leaving “ Gangnji” to show us how to male the study of our vast Indian 
flora so simple a business, we will anggest the general introduction 
throughont India of a measure which will facilitate very considerably the 
work of foresters of all grades snd classes. 

In each Divisional office there shonld be a correctly-named and com- 
plete collection of dried plant specimens illustrating the forsst flora of 
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the Division, and there should ba a catalogue of this collestion, giving the 
aystematio and looal names of tha plants, and data regarding their distri- 
bution within the Division, and their habite, reqnirements, time of flows 
ing and fruiting, &0.,&e, A copy of thie catalogue should bein the hands 
of every forest official capable of reading it, Officers in charge of sab- 
afvisions and ranges shonld be encouraged to form a similar collection 
for their respeotive charges, and ehould be given every opportunity of 
coming to head-quarters to atudy the collection there. In most oases 
it would, however, enffice for ench officers, when they come across some 
species which they do not know or cannot determine, to send properly 
selected specimens to the Divisional office for identifleation. 


FORESTRY IN HUNGARY. 
(Continued from page 194), 
BrszTERCZEBANYA. 
On arrival at Beszterozebénya, we were at once conducted to the 
tiver Garam, to see the permanent boom, constructed for the 
purpose of catching the loose firewood floated down to the depat. 
The boom, which is about a mile and a quarter long, consists of 
masonry pillars, with a wooden: grating between them. This js 
formed by two fixed horizontal beams, one above water, and the other 
near the bottom of the stream, with stout movable stakes between 
them, The latter are placed at intervals of about 9 inches apart, 
and are passed through holes in the upper beam, merely resting 
against the lower one, and heing kept in position by the weight of 
the water and wood pressing against them; they are given a slight 
slope up-stream by the projection in that direction of the lower of 
the two horizontal beams. A similar arrangement, which is some- 
times adopted in other places, especially where the oceurrence of 
dangerous floods at certain seasons of the year renders it difficult to 
maintain permanent works, is to erect, instead of the masonry 
pillars, heavy timber tripods, against one side of which the grating 
is fixed. The entire structure can then be removed at pleasure. 
In the present case, advantage has been taken of a convenient 
reach of the river, at the lower end of which are canals leading to 
two depéts; while at the upper end is the sluice gate, used for 
the passage of the rafts. The boom crosses the stream between the 
canals and the sluice gate; but owing to its comparatively great 
Jength, its direction is not far from being parallel to the line of 
the cnrrent. Great quantities of fuel come down, sometimes as 
much as 500,000 oubic feat being collected at one time. This 
accounts for the great length of the boom, which is necessary both 


220 FORESTRY IN HUNGARY. 


to enable the rafting channel above it to be kept open, and also 
to provide sufficient escape for the water, and thus te prevent ita 
beilg dammed back by the wood, which lies in a dense mass ~ 
extending down to the very bottom of the river. The log-rafts, 
each of which consists of about 650 cubic feet of timber, are here 
secured with cross pieces hoth fore and aft. The bed of the river 
ie no longer rocky, and there is no necessity to givo tho heavy 
ends “play.” Tho rafts aro floated two or three together, attached 
with ropes one behind the other, and aro thus taken down to the 
Danube, and thence to Buda-Pesth and Orsova. Before the heavy 
customs duties were instituted on the frontiers of Germany, most 
of the large timber from this district used to be despatched by rail 
for sale in that country. 

Whilst we were at the boom, very little firewood was there ; 
and some men upon a raft wore engaged in fishing up sunken pieces 
from the bottom of the stream. Their method of anchoring them- 
selves, by means of a pole pushed through a hole in their raft and 
jammed by the force of tho current, was very simple and ingenious. 
We visited the dep6t, in which there was an amazingly large 
quantity of firewood, most of which is there converted into char- 
coal for use in the smelting furnacos. 

On the morning of the 13th, we left by train for Brezova, and 
thence drove to Ronicz, to the house of the officer in charge of the 
Forest Division, M. Papp. After a short halt, we wenton a distance 
of 14 miles, to see the reservoir named Kemeny Gabor. We stopped 
on the way to Jock at a small wet slide used for the floating of 
firewood ; it was composed, in cross section, of three pieces, the 
bottom one being slightly hollowed out. The spikes used for fasten- 
ing the timbers together, so as to form the trough, were cut from the 
dead lower branches of spruce trees, sawn off close to the trunk. 
They answer the purpose perfectly, being almost as hard as iron. 
Here there is a very fine forest of spruce, silver fir, and Scots 
pine, the growth being rapid, and the damage resulting from storme 
very slight. 

Some open ground, which has become denuded through excessive 
grazing (a very rare occurrence in these hills), has been closed 
with the most satisfactory result; and the contrast between the 
protected and unprotected portions of the valley was very striking. 
The torrents which had begun to form have been treated on the 
system adopted for such works in France. Further on, we visited 
a nursery of spruce, larch, Scots pine, and black Austrian pine 
(P. austriaca), and saw a number of dry fuel-slides roughly put 
together, their characteristic feature being that they are of an 
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inexpensive nature and easy to construct, so that they can be 
readily made wherever they are required for temporary use. The 
dam of the reservoir at the head of the valley, which contains 
104 million cubio feet of water, was formerly built of wood and 
stone, on a masonry foundation, at a cost of £3,600. But such 
works do not last more than about fifteen years ; and recently, when 
the dam had to be renewed, it was made entiroly of tnasonry, on 
the old foundation, at an expenditure of about £5,600. It may 
be said, then, that the cost of the new work was about double that 
of the old one; but in view of its far more lasting nature, there 
can be no doubt that the more costly system is the cheaper in the 
end. Passing beyond the reservoir, we examined the mouth of a 
wot slide, which is about 13 miles long, 2 feet 8 inchea to 8 feet 
wide at top, 20 inches wide at bottom, and 2 feet deep. It is 
used for floating logs, and is formed of nine stems held together 
by wooden stakes and pegs, ‘Three of these form the bottom, and 
there are three at each side, their inner surfaces, as well as those 
in contact, being smoothed and fitted so as to render the slide 
fairly water-tight ; but a fresh supply of water is let in at various 
points. From ‘10 to 15 inches of water run in the trough, along 
the bottom of which the logs slide, sided by the current. In the 
afternoon we returned to Ronicz. 

Next morning, the 14th, we inspected the boom or grating used 
for the collection of firewood at the entrance ta the depét. The 
water above it was full of billets of wood, a fow of which were let 
through at a time, and passed down the small depdt canal. On 
their way, these were cleverly fished out by workmen armed with 
iron hooks mounted on long handles, with which they jerked them 
on to the bank, Any which escaped were caught by a second 
grating further on, 

Wo subsequently visited the large iron-works, the principal 
manufactures turned out of which are rod-iron and gas-pipes. 
Many of the furnaces are heated with gas made from coal or wood. 
‘We were shown a magnificent engine of 1000 horse-power, which 
was put in motion, stopped, and reversed in an incredibly short 
space of time; and also a steam-hammer of 300 tons, the vorkman 
in charge of which exhibited his completo control over it in a va- 
riety of interesting ways, 

ConcLuston. 

Our pleasant tour in the Carpathian forests being now at an 
end, we returned to Buda-Pesth on the evening of the 14th July. 
That we were enabled to see so many interesting things in such a 
short time was due entirely to the excellent arrangements made for 
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us by the Forest Officers, by whom we were everywhere received 
and entertained, and who spared no pains to show us as much as 
possible, and to afford us information regarding their work, Had 
it been otherwise, and without the aid of our friend M. de Lavotta, ~ 
from whom we parted with sincere regret on our return to Buda- ~ 
Pesth, it is certain that we could not have accomplished half of 
what we did; and our gratefal thanks aro duo to the acting 
Director-General, M. Ronai, M. de Lavotta, and the many Forest 
Officers whom it was our privilege to meet. But we shduld imper- 
feotly express our acknowledgments of the hospitality shown to us, 
if we failed to record the graceful part borne in it by the ladiea, 
who are pertect hostesses and most accomplished housewives. To 
them we owe it that, in spite of the fatigues which our rapid 
journey necessarily entailed, our brief stay in this interesting 
country was rendered as enjoyable us it was instructive from the 
professional point of view. 

It would be out of place here to enter on a description of 
domestic life among the Hungarian upper classes, into which we 
were so fortunate as to gain an insight. But it is difficult to avoid 
some allusion to the peasantry of the various races, Magyars, Rus- 
sians, Slavs, Wallachiana, Galicians, Jews, and gipsies (Czigin), 
we met with. A practised eye readily deteots the differences 
between them ; but even the ordinary traveller soon learns to reeog- 
nise the Russian in his red cloth trowsera and embroidered. jacket, 
his unmarried sister or daughter wearing a wreath of artificial 
flowers ; also the Galician, with his dark woollen Polish jacket, 
much embroidered and adorned with orange-coloured tassels. But 
the people with whom we came most in contact were the Walla- 
chians, who, in the districta we visited, do the greater part of the 
work in the forests, especially that connected with the rafting and 
floating of timber. They are a wild-looking people, dressed, as a 
tule, in dirty white clothes, with wide trowsers and coat sleeves, 
over which they wear a woollen jacket, so rough that it has the 
appearance of sheep skin ; also a very broad and stiff leathern 
girdle, reaching from the hips more than halfway to the arms, and 
drawn together in front with four stout buckles. Their faces, and 
the other exposed parts of their bodies, are much sunburnt, their 
feet being bare or encased in oloth or leather sandals ; and their long 
hair hangs unkempt about their shoulders. They present, at firat 
sight, a striking resemblance to the wild tribesmen of the North- 
Western Indian frontier, and might easily be mistaken for. them, 
if it were not for the straw hats worn by the men, and the skirts 
of the women. During the last few years there has been a formid- 
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able immigration of Jews Into Hungary, principally from Poland 
and the north ; and their treatment forms, at the. present time, » 
serious political question. They are by no means popular in the 
country of their adoption, where we saw quite enough of their for- 
bidding countenances. 

The Magyar peasants adopt different dresses in various parts of 
the country. But, as a rule, the men wear loose white trowsers, 
such as are worn by Afghans ; and in the districts about Beazter- 
ezebinya, the women wear a bright-coloured bodice, with short 
skirt, and long leather boots reaching to the knee, their hair hang~ 
ing in a long thick plait down the back, 

The gipsios, when seen camping in their wretched wigwama by 
the roadside, are not attractive objects : but they are born musicians, 
and the bands of them which frequent the hotels and promenades 
of Buda-Pesth, playing the wild and beautiful Hungarian airs, 
are among the many attractions which make this one of the most 
delightful cities in Europe, 

A visit to the Hungarian Stato forests is particularly instructive _ 
to the Indian forester, because the conditions in them resemble, in 
so many respects, those under which he has to work. There is 
probably no country in Europe whore the export of timber by 
rough-and-ready means can he so well studied as it can now be in 
Hungary ; and if time could be found for it, a tour in the Car- 
patbians, daring the months of April and May, might be most 
advantageously added to the course of instruction now given to 
candidates for the Indian Forest service. 


CHAPTER IL 
A TOUR IN THE BANAT. 
GeyxgaL Desorrerion. 


The Domain of the Bénat is situated in the south-eastern corner 
of Hungary, between latitudes 44°41’ and 45°31’, Its eastern - 
limit follows the crest of a chain of mountains, rising to a 
maximum height of 4,775 feet, and forming part of the eastern 
Carpathian range. Spurs, alternating with valleys, ran westward 
from the high ridge, and fall with a gentle slope to the great 
Hungarian plain, which lies at an elevation of from 800 to 500 
feet above the level of the sea; the altitude of Bézids, on the 
Danube, being not more than 180 feet, Within this territory, 
an area of 834 square miles (of which 357 square miles, or nearly 
48 per cont. are forests, and the remainder fields, meadows, 
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vineyards, and pastures} was conceded to 8 Company in 1855, 
together with its coal, iron, copper, and other mines, as well as the 
factories for working them which bad already heen established by 
the State. The Company also obtained the line of railway from 
Vienna to Buda-Pesth, and thenco to Bazids, with the branch line 
to Resioza and Anina, making a total length of 723 miles; and the 
coal mines at Kladno in Bohemia. It at the same time purchased, 
from the Vienna-Raab Company, 28 miles of railway running from 
Vienna to Raab, and the locomotive shops at Vienna, belonging to 
that Company. 

The Domain obtained by the “ Austrian State Railway Com- _ 
pany” has a population of 124,748, or 150 per square mile, con- 
sisting principally of Roumanians, but partly also of Bulgarians, 
who ocoupy Krassova and soveral villages in the neighbourhood 
of Oravieza, and are excellent farmers; but there are also Servians, 
Slava, who are principally miners, Hungarians, Germans, Bohe- 
inians, Jews, and Czigin or Gipsies. 

A portion of the cultivated land of the Domain belongs to the 
peasants ; but the forests are the exclusive property of the Com- 
pany, which also owns the pastures in all communes in which there 
are mines or factories, the inbubitnts having the right to use them 
on payment of a fixed tax per head of cattle. But in the other com- 
munes the pastures belong to the landed proprietors collectively, 
and the Company merely takes its share as one of them. It pos 
sesses, however, seignorial rights over the whole Domain, which 
‘entitle it to tho fishing and shooting, and to levy dues on the sale 
of alecholic beverages, as well as on mills and markets. The three 
latter rights are let for about £7,600 a year. The right to shoot 
and fish within the forests is retained by the Company in the hands ~ 
of its forest staff ; but elsewhere it is farmed out on leases. In 
return for these rights, the Company maintains #1 churches, and 
nominates and pays 38 priests and 43 school-masters, at a cost of 
about £5,440 a year, The dominant religion is that of the Eastern 
Greek Church ; but there are a considerable number of Roman 
Catholics, and a few Protestants, chiefly members of the United 
Greek Chureh, and Jews. 

The central offices of the Company are at Vienna. But at Ora- 
viozain the Banat there is an Inspector of Works, who is charged 
with the construction and maintenance of communications within 
the Domain, including 44 miles of broad gauge, 57 miles of nar- 
row gauge, and 38 miles of subterranean railway, used for working 
the mines; also 62 miles of main roads, the property of the 
Company, 93 miles of communal roads maintained out of funds 
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supplied by the communes, and numerous export roads in the 
forests, There is also at Oravicza an office, in which topographi- 
eal and geological maps, and plans of the mines, are prepared, and 
rights and concessions recorded ; and an Inspector who controls 
the forests, cultivation and pasture, over the whole of the Com- 
pany’s property. For the latter purpose, the Domain is-divided into 
six districts, viz. :—Resicza, Steirdorf, Oravicza, Dognacska, Bog- 
s4n, and Maldova; and over each of these is placed a Superin- 
tendent with a Forest Officer under his orders. 

Since the Company obtained the concession in 1855, it has con- 
structed 500 miles of tiew railway lines, and organized a navigation 
service on the lower Danube, to connect Servia, Roumania, aud 
Bulgaria with its own railway at Bazias. By this means, and by the 
enlargement and improvement of its factories, it has quadrupled 
the out-turn of produce ; and can now dispose of it, not only in 
Austria and Hungary, but also in the neighbouring countries of 
Eastern Europe. * 

The Banat is situated on a geological basin formed principally by 
thick beds of the gecondary groups, presenting all important ages 
except the trias, and lying on gneiss and mica schist. Where the 
secondary strata are traversed by syenite, the Jurassic and eretace- 
ous limestone has been crystallized, and here are found the metals 
which constitute the principal riches of the country ; they compries 
magnetic iron, red and brown hematite, copper, lead, iron pyrites 
(from which sulphuric acid is made at Maldova), zinc, bismuth 
silver, and gold, A large quantity of coal is found in the Carboni- 
ferous and Jurassic groups. Considerable deposits of Tertiary 
formation are also met with in the basin, principally in the neigh- 
bourhood of Krassova, Tirnova, and Maldova. 

The plains are covered by a deep layer of black vegetable mould, 
which is well suited to the cultivation of cereals, and produces 
excellent crops of wheat, oats, and maize. On the lower hills, 
where the soil is chiefly clay, are the pastures, with forests here and 
there, and large quantities of plum trees, cultivated, espeoially 
near Krassova, for the “raky ” which is distilled from the fruit. 
The higher hills are as a rule covered with forest. 

‘Tho plains of the Banét are the hottest part of Hungary, the 
spring and summer boeing very warm, and marked by protracted 
periods of dry weather. Snow does not lie here during the winter. 
Great cold is experienced in the mountains, where frost occur late 
into the spring, but there is much less drought than in the plains. 
In the exceptionally dry season of 1868, the rainfall at Oravieza 
(680 feat) was only 15°7 inches, while at Franzdorf (1,770 feet) it 
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was 21°25 inches, The dry and cold winds from the south-east do 
mauch damage in all parts of the Domain, carrying the fine soil from 
the fields, overturning fruit trees, and making havoc in the forests. 


Facronres at Resioza. 


We left Buda-Pesth on the 16th July, 1886, and traversed the 
well-cultivated Hungarian plain down to ‘Temesvar and Vojtek ; r 
whence we took the branch line to Bogsdn, and then the narrow J 
gauge local railway, following the valley of the Berzéva, to Resicza, 
where the largest iron works in Hungary have been established. H 

The town stands at an altitude of 817 feet, and has now H 
10,000 inhabitants, most of whom are in the service of the Com- 
pany, which has erected 1,200 houses for their accommodation ; 
it has gradually grown up around the high furnaces which wero 
first lighted in 1771, and have been working without intermission 
down to the present time. But since the factories were originally 
established, they have been very much enlarged by the addition of 
reverbatory and other furnaces ; and since the Company came into 
possession, they have undertaken the manufacture of Bessemer 
steel, rolled steel rails, wheels for railway carriages, steel sleepers, 
boiler plates, girder bridges, and numerous other things. In con- 
sequence of this, the high furnace at Bogsdn, the iron mines at 
Moravicza, and the coal mines at Doman and Székul, all of which 
are worked in connection with Resicza, and are connected with it 
by means of 88 miles of narrow gauge railway, have been consider- 
ably developed. The building timber, mine-props, and charcoal 
required for the Resioza factorios aro furnished from 66,700 acres 
of forest, which cover the hills to the east and south of the town. 

Arriving at mid-day on the 17th, we were conducted by M. 
Fery and M. de Bene, two of the Company’s engineers, to a point 
about three or four miles up the river, whence the logs of building 
timber, brought down from the forest on trucks drawn by horses 
or bullocks, are carried by rail into the town. The wood for 
charcoal is floated down from the forest, a distance of 28 miles, in 
the form of loose billets, and is caught above the town at a weir, the 
river behind which was at the time of our visit crammed with them. 
About a million and a quarter bushels of charcoal are annually 
made at Resicza, nearly a million and a half. bushels being turned. 
out of the kilns in the forests above Franzdorf. 

The light railway, by which we made our excursion, was con- 
structed in 1872. Before that year, all transport between the ~ 
factories and the mines at’ Moravicza, Doman, and Székul, as well 
as the furnaces at Bogsén, had to be effected over hilly roads by 
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teans of bullock carts, as many as twenty pairs of bullocks being 
sometimes required to move the heavier loads. The gauge of the 
line is 8 feot 3 inches, and the rails weigh 113 Ibs, per running 
foot. They are laid on wooden sleepers 2 feet 3 inches apart, and 
measuring 5 feet 5 inches x 5:9 inches x 3:9 inches. About one- 
third of the total length of the line is Inid in a series of sharp 
eurves of from 160 to 320 feet radius, by which it winds along the 
bottom of the valley up an incline of about 2in 100. There is one 
tunnel 260 foet in length. 

We returned from our excursion through a park, laid out by the 
Company for the benefit of its workmen, on the occasion of the 
hundredth anniversary of the opening of the works; and we then 
paid a visit to the Bossemer Steel Factory. The molten iron, 
brought from the high furnaces, is poured into a huge vessel, pre- 
viously brought to a very high temperature, and through this a 
powerful blast of compressed air is passed. This process carries off 
the carbon in the form of carbon dioxide, and at the same time 
drives off other impurities. The metal is then poured, by means 
of hydraulic machinery, into moulds lined with a paste of crushed 
quartz ; and the blocks of steel thus formed are afterwards heated 
and rolled into rails. The heat in the factory was terrific ; but 
wo woro told that the hoalth of the workmen does not suffer 
from it. 

The only fuel used in the high furnaces is charcoal ; and the ore 
is almost entirely magnetic iron of excellent quality. From 140 
to 175 oubic feet of charcoal are required for the manufacture of a 
ton of iron, of which about 15,000 tons are turned out annually. 
A farther supply of iron is brought from Bogsdn ; but the total 
quantity available for the Bessemer and Martin factorios at Resicza 
is insufficient to enable them to be worked at fall power. They. 
do not make more than from 20,000 to 25,000 tons of steel per 
annum, though they are capable of turning out double that 
quantity. 

In the evening we attended a Soirde, given in a building provided 
for such entertainments by the Company. The bandsmen were all 
workmen from the faataries. 


Tae Forrsrs or Tax Doma, 


The total area of the forests in the Domain is 213,905 acres, 
covering two extensive tracts, the most important of which lies 
on the mountain crests and slopes in the east and south, while the 
other is situated in the plains and hills around Bogsan. 

On the plains and low hills the oak predominates, the apecies 
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being Quercus Corris, Q. conferta, Q. pedunculata, and Qu Robur » 
but the trees are mixed with a varying proportion of wild cherry, 
wild plum, maple, hornbeam (Carpinus orientalis?) and other 
kinds. The oak grows higher up the southern and western slopes 
than it does on those having a northerly aspect, where it is replaced: 
by beech, the principal tree of the Béndt mountains. At inter- 
modiate levels the beech is found mixed with hornbeam, ash, elm, 
lime, and othor broad-leaved species ; but at higher elevations, it is 
associated with conifers, the most important among them being 
the silver fir, which occupies considerable areas in localities where 
the greatest cold is experienced, notably about Franzdorf, Here 
also well-grown spruce is found, and larch has recently been in- 
troduced. On the southern slopes of the mountains, where the soil 
ia dry, Scots and Austrian pines have been planted. Thera are 
176 species of ligneous plants in the Banat. 

The forests have all been surveyed, and maps have been pre~ 
pared and reproduced by photo-zincography in the Company's 
offices, each Forest Officer and subordinate being in possession of 
good map of the portion of forest under his charge. A valuation 
survey has also been effected, and the estimate of age-classes gives 

» the following result, viz. :— 


Crop. Actes. 

From 80 to 100 years old, and over, 75,625 
» 60 80 yeaa... 8 27,407 
» 0» 60, = 26,428 
» ,, 40, sb sad s+ 80,059 
» On 2 ,, a oe ws 54,886 
Total, se 918,908 


Working plans have been made for the forests of each of the six 
districts into which the entire forest area has been divided. Near 
Oravicza where the soil is good, the revolution for silver fir is 100 
years, and for beech 80 years; for the forests of the plains it is 60 
years. But, speaking generally, for the great beech foresta be- 
tween Resicza and Maldova, where the growth is slow, the revo- 
lution is from 80 to 100 years. In the forests around! Bogsén, 
where the soil is rich in vegetable mould, but at the same time dry 
and shallow, the revolution for oak coppice is 60 years. In this 
southern latitude, oak trees 100 years old give healthy and vig- 
orous coppice shoots ; and regeneration by the coppice system is 
consequently very oasy, if the operation be properly carried out. 
Two systems of felling high forest are practised, viz.—clean 
felling, which is adopted in forests of pure, or nearly pure, beech ; 
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and selection felling, employed in mixed forests worked for large 
timber. The first-mentioned system is here preferred to that of 
natural regeneration by seed, on account of the violent storms 
which sweep over this part of Hungary, overturning the standards 
left under the latter system, and thus not only interfering with its 
success, but also éndangering the lives of the men employed in 
working out wood and making charcoal in the forest. The regular 
system demands a larger supply of labour, which is here very limit- 
ed, and it can therefore rarely be udopted. The selection method is 
supplemented by planting, when the crop of self-sown seedlings on 
the ground is insufficient ; and in addition to the re-stocking of the 
forest after clean felling, a good deal is done in the way of planting 
up blanks and bare hill-sides. 

Between 1855 and 1876, over 240 million cubio feet of wood 
were out in the forests of the Domain ; and of this quantity nearly 
144 million cubic feet were converted into more than 73 million 
bushels of charcoal for use in the furnaces. In 1881, the foresta 
produced over 23} million cubic feet of wood, of which more than 
10} million cubic fect were converted into charcoal. 


(To be continued). 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 
(Continued from page 190). 
Chapter IV. 
On the Measurement or Valuation Survey of Standing Crops. 
1. The Various Methods of Valuation Survey in General. 


The most correct method of obtaining the cubical contents of 
ay entire crop would be to cube each component tree separately, 
and then sum up the results, But such extremely detailed pro- 
cedure is entirely impracticable, except in the oase of crops of very 
limited extent. In practice, therefore, it is necessary to devise 
some much more expeditious methods that will yield results accu- 
rate enough for the purposes of the forester. 

Without being guilty of any important error, we may assume 
that in one and the same crop trees of like diameter and height 
do not differ greatly either as respects cubical contents or form- 
factor. Hence, we may divide the component trees of a crop into 
classes based on equality of diameter and height combined, and 
find the contents of each clas by selecting’ trees fairly representa- 
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tive of that class (eample or type trees) and measuring these sepa- 
rately. Tho average contents of the sample trees, multiplied by 
the number of trees composing the class, will give very approxie 
mately the true contents of the whole class. 

If all the component trees of a crop were of like height, dia- 
meter and form, the measurement of a single sample stem would 
suffice. In reality, however, the trees of a crop are of unequal 
development, and must be divided into classes comprising indivi- 
dnala of equal diameter and height. Nevertheless, it may some- 
times be poasible in a more or less irregular crop to find a tree 
such that its contents are equal to the mean contents of all the 
trees comprising the crop. Such a tree we may term an average 
éree, and the method of measurement in which average trees are 
employed may accordingly be termed Vuluation by average trees. 
Suppose ¢, = the contents of the average tree, C, = the contents of 
the whole crop, and n = the total number of trees, then— 


It is, however, rare to find a single tree such that its contents are 
equal to the mean contents of all the trees of the crop; while, on 
the other hand, the establishment of as many classes as there are 
different diameters and heights present in the forest would involve 
enormous expenditure of time and labour. Hence the adoption of 
a middle course is to be recommended. Firstly, more comprehen- 

| sive diameter-and-height classes should be established, each class 
comprising trees not precisely of one and the same dimensions, but 
of different heights and diameters, varying between a maximum 
and a minimum that are sufficiently close together to ensure the 
necessary degree of accuracy ; and, secondly, these diameter-and- 
height classes being established, the avorago tree for each class 
should be obtained by calculation. For convenience’ sake we may 
designate this method of measuring crops, Valuation by means of 
diameter-and-height gradations. 

Just as the contents of a crop or of a class‘ may be taken as the 
produet of the number of stems and the contents of the average 
tree, so we may also express it either as the sum of the basal areas 
of all the stems (4 ) x the average height of the crop (#7) x the 
average form-factor (¥’) or as A, x the average rickt-height (H,). 

We have thus three formula— 


G), C= 
Gi 


++» Valuation hy means of the average tres. ~ 
4,4F.. i average form-factor. 
Gil), 84, Hoy ‘i average richt-height, 
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For the frst formula the sample stem measured must be such 
that ite contents = 


In using the second formula the height and form-factor of the 
sample stems measured must be identical with the average height 
and form-factor of the crop or height-and-diameter class, a condi+ 
tion that is more casily realized than the equality demanded for 
the use of the first formula. 

Of the quantities A,, Hand F, the first is obtained at once by 
direct measuremont of the diameters of all the stems taken at a 
fixed height above the ground ; while the other two are ideal, and 
must be obtained as accurately as possible by computation from 
the measurements of tho sample stems. 

In those methods of valuation survey which are based on the 
actually measured contents of sample trees and on the measured 
basal areas of all the troes, a fourth formula, derived from formula 
(ii), may be substituted for formula (i). Using the same expres- 
sions as before, and supposing that , a, 4, and f, respectively are 
the mean contents, basal area, height, and form-factor of the type 
or sample trees, wo have— 

0,=4, HF... 
and co, = a, K Ay X fi 
Hence C, 1, = 4, HF 3 oh S, 
and as HF is by assumption = hy f; 
OS & | enna 

Formula (iv) is to be preferred to formula (i), for two reasons : 
firstly, because the important and easily obtained term 4, enters 
into it; and, socondly, because the sample stems have to furnish 
only the average height and form-factor, not the average contents, 
of all the trees of the crop or of the diameter-and-height class, so 
that they need not be average treos in the strict sense of tho word. 
After the measurements required to obtain the total basal areas 
of the trees have been taken, it only remains for the surveyor to 
sclect his sample trees properly and in guitable numbers for each 
diameter-height class. By suitable numbers is meant a fixed pro- 
portion of the total number of trees in the respective classes, or 
equal numbers in case the several classes include more or less the 
same number of individuals. 

The sample stems are usually felled in order to determine their 
contents ; but their contents may be obtained without felling by 
means of volume-tables or of previously prepared tables of form~ | 
factors. 


Formals (ii), 
by assumption ; 


.+ Formula (iv). 
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The methods of valuation hitherto described require thet every 
tree in tho forest should be measured. But the contents of the 
whole orop may also bo calculated by means of a sum of simple 
Proportion, from data furnished by sample plots in which alone 
the trees are measured, 2 

But measuremont of every kind may even be entirely dispensed, 
giving place either to ocular estimation, or to estimation by com- 
parison with results obtained in similar crops elsewhere. 

The following is a synoptical view of the various methods of 
effecting a valuation survey of a crop :—~ 

I. Vanuation sy Acruat Mrasuresanr. 
A. Of every tree in the entire crop (complete survey). 
B. Of every tree only in sample plots (survey by sam- 
ple plots). 

Whether wo undertake a complete survey, or only 
one by sample plots, we may ascertain the contents 
of the whole crop— : 

a. By deducing it from the contents of type or 
sample trees, representing either— 

a. The ideal average tree of the crop, or 

8. The average of trees of one and the 

aame diameter and height, or 

y The average of trees of comprehen- 

sive diameter and height-classes (dia- 
meter and height varying between a 
maximum and a minimum limit), ie., 
diameter and height gradations. 

Now whether we adopt method a, 
8 or y, we may obtain the con- 
tents of the sample trees either 
(1) by folling them and measur- 
ing them accurately, or (2) by 
estimating their contents stand- 
ing. In either conse, we may seek 
to ascertain one of two things, 
(i) the total solid contents of the 
trees, or (ii) separately the quan~ 
tity of each class of wood or 
timber in them. 

6. By means of the richt-hoight, 
c. With the help of specially prepared tables of 
volumes (volume-tables) or of form-factors. 
UL. Vatuarion witout any MEASUREMENTS (eye survey). 
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A. Ocular estimate, after survey either (2) of the whole 
crop, or (4) of sample plots. 
a. Of the number of stems of differont size-alasses. 
8. OF volume of material (1) per acre, or (2) 
standing in the whole forest, 
B. Estimate based on examination of figures given in 
existing yield-tables prepared either-— 
a, Specially for the locality, or 
b. For the forest district or region. 


2. Choice between Complete Survey and Survey by Sample Plots. 


The valuation survey of a crop by means of sample plots obvious 
ly requires very much less labour and time than a complete survey, 
and must therefore be adopted whenever it is likely to fulfil the 
objects of the survey. Its admissibility depends on threo principal 


consideratiuns:— 


L.—The purpose of the survey and the degree of accuracy demand- 
ed,—The object of a survey is not necessarily always to aa- 
certain tho total contonts of the crop : we may desire to know 
only how much material on an average there is on an acre, 
or we may seek to obtain figures required for the compilation 
of certain tables, or we may simply wish to determine the 
quality of the soil or locality, and so on. In all these latter 
cases the survey of well-selected plots, the area of which has 
heen accurately measured, is preferable to the survey of the 
entire crop, which will rarely be found to be of sufficiently 
uniform quality and composition throughout. Moreover the 
area of a crop is often not exactly known. When great accur- 
acy is required, as when the whole of a standing crop isto be 
put up to sale, it is of course advisable to measure at least 
tho diamoter of every tres in the crop. Still it must be un- 

- derstood that, in the most carefully organized and conducted 
valuation survey, only a limited degree of accuracy is attain- 
able, for although the diameter or basal sections of the trees 
may be obtained with sufficient oxactitude, the heights and 
form-factors of the trees can only be determined approximate- 
ly. For carefnlly-framed working plans it is usual to make 
complete surveys, the procedure by sample areas being adopted 
only when circumstances render e complete survey difficult 
and at the same permit of sufficiently correct generalizations 
from the part to the whole. 

Il. The size and nature of the orop.—-Valuation survey by sam- 
ple plots is obviously admissible only in crops that are so far 


Ps 
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uniform as to render it practicable to select certain portions 

presenting tho average characteristics of the whole; but this 

method of survey is not justifiable if no time is thereby saved, 

Thus, if a crop is of limited extent, the whole of it can often 

be surveyed as quickly as a sample plot, which has to be 

carefully selected and then marked out and measured. So also 
in vory open crops a complete survey is preferable, as it can 
be effected rapidly, and the sample plot, to represent the aver- 
age of such a crop, must be comparatively large. We may 

Jay down the following two rules for general guidance :— 

1. In three cases the system of sample plots should be avoid- 
ed—-Firsily, in irregular crops of very variable density, or 
containing trees of very different diameter in their different 
parts ; Secondly, in sinull crops not exceeding five acres in 
extent; and, Thirdly, in very open crops, or in crops in 
which only certain scattered trees, such as coppiee stores, 
Jarge trees in an area under jardinage, have to be accounted 
for. 

2. In young crops or in coppice, where often 2,000 and even 
more stems may stand on an acre, a complete survey is 
quite out of the question, and sample plots should be sur- 
veyed, if there are no volume-tables available to furnish the 
requisite data and dispense with the necessity of any mea- 
surements. 

TIL.—Jn a certain sense, also the nature of the ground. On gentle 
slopes the whole crop can be easily surveyed, but on steep 
or rough, rocky hill-sides, a complete survey would he diffi- 
cult as well as expensive, and the adoption of sample plots 
would he justifiable. 

8. Selection and Demarcation of Sample Plots. 


It is hardly necessary to say that the sample plot should be as 
nearly as practicable a true average sample of the entire crop. 
Hence, before selecting it, the surveyor should go over. the whole 
area, so that its average character may become clearly impressed 
on his mind. 

The following rules may be laid down for observance :— 

I—No sample plot should ever be selected on the édge of 
the crop, for a true average will seldom be found there. 
T1.—On slopes presenting a wide range of elevation, or in 
crops offering a variety of aspects and soils, several 
sample plots, judiciously distributed, should be se- 

lected. 
TIL.—The form of the sample plot should be a long rectangle. 
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1V.—The boundary of the sample plot should be clearly 
marked by blazing the trees immediately outside, or 
_ by splashing them with whitewash. é 
‘V.—The aggregate area of the sample plots should be from 
3 to 3 per cont, at least of the total area of the orop. ~ 
VI.—In mature crops, no sample plot should be Jess than 
1 acre in extent, and the minimum area should, as 
# rule, be 2—8 acres. In young uniform crops, 
containing a large number of stems, $ or even 4 
acre may suffice. = 
VII.—In crops of large extent, several plots of 1—2 acres 
each are preforable to a single large plot. 
4. Enumeration Survey of the Crop. 

Before any attempt can be made to calculate the quantity of 
material in a crop, we must find ont the number and respective 
dimensions of the trees it contains, in other words, make an enu- 
meration survey. In an enumeration survey of a mixed crop, the 
number and dimensions of the trees belonging to each species or 
group of species of similar habit should be uscertained and recorded 
separately ; all important or extensively distributed species should 
be registered separately, the rest being classed into groups, each 
group comprising species that resemble each othor in height and 
shape. 

As regards the dimensions of the trees, their diameter is al- 
ways measured, the height, if that also has to bo recorded, being 
estimated with the eye. Since in every enumeration survey an 
enormous number of trees has to be measured, it is not practicable 
to’ register the exact diameter of each tree, but to group the trees 
into diameter-gradations, The range of diamoter included in each 
gradation will vary with the sizo of the trees forming the crop and 
with the degree of accuracy sought. For the most accurate valu- 
ation survey, the following ranges are narrow onough + 


For a crop of large trees, +» 1 to 2 inches. 
» 9 Of emall trees, oe finch. 
» a» Ofvery emall tree, on 


Supposing 1 inch has been fixed as the range, then every tree 
above 5} inches, but not more than 64 incfies in'diameter, will 
be classed as being 6 inches in diameter; every tree above 6} 
inches, but not more than 74 inches in diameter, will be classed 
as being 7 inches in diameter ; and so-on—that is to say, all 
fractions not exceeding one-half will not be taken into account at 
all, and all fractions exceeding one-half will be considered as 1. 
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And so on with any other diameter range. Here, in India, # dia- 
meter range of as much as 6 inches, established by Sir Dietrich 
Brandis in Burma in 1859, has been made use of in most of our 
working plans, and has been found to give sufficiently’ accurate 
data for the classes of forest we have to work, and for the rough 
methods of working them we are obliged to adopt. 

In crops consisting of fairly ragniar-shaped and not vary large 
trees the measurement of a single diameter may suffice, especially 
if, as tree after tree is gauged, the diameters of two successive trees 
are measured in different directions, more or Jess at right-angles to 
one another. Although a matter of potty dotail, it is necessary to 
say that the callipers should be applied to the trunks of the trees 
properly, and tho diameter read off before they are removed. The 
diameters should be all measured at breast-height, and on hill- 
sides this height should be taken on the upper side of the slope. 
Breast-height has been assumed to be 4} feet ; but as the boles 
of trees do not taper either regularly or very rapidly, it is not 
necessary that this height should be exactly measured on the tree 
before the calliper isapplied. Sufficient acouracy is attained if the 
measurer is careful to hold the calliper at the height of his chest 
and the diameter is measured at any height between 4} and 5 feet. 
When a tree divides into two or three main stems near the point 
at which the calliper should be applied, each stem should be mea- 
sured separately. 

Tho enumeration survey should be effected over successive nar- 
row strips, each strip being gone over once and in a direction 
opposite to that in which the immediately preceding strip has 
been surveyed. On steep slopes it is convenient to run tho strips 
horizontally and to begin at the bottom of the slope. The mea- 
surors, furnished with callipors, gauge the diameter of the trees 
and call out the figures read, which are at once noted in a pro- 
perly-ruled field-book by the recorder, who is usually himself the 
surveyor in charge of the party. The number of measurers that 
can keep one recorder fully employed depends on the density of 
the forest, on the nature of the ground, on whether he is also in 
cbargo of the party, and on whether all or only certain classes of 
the trees composing the crop are to be measured. The number of 
measurers may thusmaccording to circumstances, range from 2 to 
6, and even 7 and 8. 

As the survey progresses the trees measured are immediately 
marked with a clearly visiblo blazo, which should not, however, be 
deep enough to expose the wood. In order to make the blaze, each 
measurer should be provided with a light short-handled axe. The 


THB MeNeURATION OF TICKER AND TIMBER CHOPS, 387 


blaze should be made on the side opposite the aréa still remaining 
to be surveyed, so that when the next strip is boing surveyed the 
men can at once recognise up to what point the strip just come 
pleted extends, 

The duty of the surveyor in charge of the party is to see that 
the callipers are properly applied, the diameters read before the 
callipers are removed, and the blaze made on the correct side. 
When a division into height-classes is necessary, the surveyor has 
also to judge with his eye the height-class of each tree as it is 
gauged. Hence the advisability of investing one and the same 
person with the duties of both surveyor and recorder. 

The following is a sample of a convenient form of field-boak— 


COMPARTMENT veneer 


o 
& 
| 
# 


‘Dismoter fm toch a 
‘broast-beight. 
‘Bumber of trem, 
‘ee 


(or Helght-Oless), 


Number of trees. 
‘Total basal ares, in. 


| 
| 
| 
| 
| 
| 


28. 


41.724] and | 80 jon!| 


As the diameter of each treo is called, a stroke is made in one of 
the compartments opposite the figure expressing that diameter. 
The first four strokes are drawn upright, the fifth one obliquely 
across them. Euch group of strokes thus represents five trees of 
the diameter against which it is drawn. Each full compartment 
. Tepresents 20 trees, and the whole line of five compartments 100 
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treos of one and the same diameter-class, After the survey is 
over, the total basal area of the trees of each diameter-class is cal- 
culated and entered in the proper column, Lastly, the numbers of 
the trees and the basal areas are totalled up. 

Perhaps a more convenient method of recording the number of 
trees is the one universally omployed in France. It is as follows :— 
Hach group, representing 10 trees, consists of two upright rows 
of four dots each, joined by two diagonal lines, which represent 
respectively the ninth and tenth trees, thus—~ 

= 10; 
and so on. 

The subjoined form of field-book has been in general use in the 
North-West Provinces and Oudh for more than ten years, and cam 
hardly be improved upon for enumeration surveys in which the 
classes include a large range of diameter and the forest is very 
irregular. Some of its advantages are (i) that it requires very 
little ruling, (ii) that it may be ensily prepared from day to day 
by the recorder himself, and (iii) that, as the width of its different 
columns and compartments can, for that reason, be varied to suit 
the composition of the crop to be surveyed, a whole day’s work, 
comprising several thousand trees, can be got into a single opening 
of the book. The total number of trees of each species (or group 
of species) and diameter-class is written in the right hand lower 
corner of its own compartment. 


Fonzsr.. veneee BLOCK sve COMPARTMERT ... 


Number of trece of diameter orocoding 


6 inches, 12 inches, { 18 inches, Total © 
Spocies. Fee SEs ered MOPS RAPS anmber 
but not exoseding 24 inches, | of trees. 
12 inches, 18 inches. | 24 inches, 
Sal, eX DEX 
ani no on. 
1,689 
Sain, ~| 
Chir, 
‘Miscellaneous, 
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5. Valuation Survey by means of the Average Tree. 


The average tree, according to our assumption, is that tree 
whose height and form-factor are the same as the average height 
and form-factor of the orop, considered as a whale. 

In order to obtain the average tree we must first of all deter- 
mine what its diameter is. This we shall know, if we know its 
basal area, If eg, a,, Ag, and /,, represent respectively the contents, 
basal area, height and form-factor of the average tree, then-= 

fa = Gy ha fui 
Bat by formule (i) and (ii), 


Therefore a. h, fa = == 
At oe . 
_ anda, = 4 (since by hypothesis haf, = HF). 

That is to say, the average tree is that tree whose basal area is 
the average basal area of all the trees of the crop. This being s0, 
we can find out the diameter of tho average tree as soon as we 
know the number of stems composing the crop and their total 
basalarea. Having obtained this diametor, wo foll and cube several 
trees of that diameter, and the mean contents of these trees will 
be the contents of the averago tree. 

To obtain the above result, wo have to assume that A, J. = HF, 
This assumption is, however, true only whon (1) the heights and 
form-factors of all the trees in the crop, or, at least, the products 
of their heights and form-factors are equal, (2) these heights and 
form-factors, or, at least, their products, are proportional to the 
corresponding basal areas, and (3) the mean of all these heights 
and form-factors may be taken respectively as the height and form- 
factor of the crop asa whole. These three conditions can obtain 
only in very regular crops, and even in such crops as many as three 
or four of the trees of the average diameter must ke felled and 
measured in order to obtain a sufficiently olose average for the 
contents of the average tree, 

Resumé,—When this method of valuation survey can be adopted, 
the following procedure should be followed :—Moasure and register 
the trees in diametor-gradations embracing a ran, geof finch, Then, 
with the aid of tables, calculate the aggregate basal area of the 
trees in each class, and total the whole, Divide this total by the 
number of trees, and the quotient will be the basal area of the 
average tree, Irom this deduce the diameter of such tree, Lastly, 
foll several type trees of this diameter, and find out thelr contents 

2a 
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accurately, The mean of their aggregate contents will be the 
contents of the average tree, and this multiplied by the number of 
trees in the whole crop, or, which comes to the same thing, by the 
ratio of the total basal areas to the basal area of the average tree, 
will give the contents of the crop, 


(To be continued). 


SUPPLY OF BAMBUSA ARUNDINACEA SEED. 


T ax extremely sorry for any delay which may have occurred in 
sending bamboo seed to my numerous applicants, but my transfer 
to another district has been the cause, 

I havo forwarded applications to my successor, who I have no 
doubt will meet all requirements, as the supply of seed is practi- 
cally unlimited, and I had collected nearly 400 seers before I left. 

To save any further delay all future letters should be addressed 
to 


The Sub-Assistant Conservator, 
No. I, Range, Anamalai, 8. Coimbatore. 
TINNRVELLY. J. @, FM. 


SIMPLE CURE FOR SCORPION STING. 


In theso days of heat and consequent insect activity it may be 
useful to mention a certain and immediate cure for scorpion sting 
which I have employed successfully for some years, on the last 
occasion only a few days ago. Immediately on being stung, bind 
a ligature tightly above the wound and apply to it a minute drop 
of strongest carbolic acid. The ligature can be removed in ten 
minutes, and thero will be no subsequent pain or swelling. Delay 
or impracticability of applying a ligature of course renders this 
plan useless. I am not aware if there is any special virtue in the 
earbolic acid, or whether any other caustic would serve the pur- 
pose, but I have used the carbolic acid of commerce with success, 
and this is not a very powerful caustic. 
Evzp Hooxs. 


Nora.—We regret that want of space prevents us from inserting in 
thia Number our account of the man-oating tigress of Mundéli, which 
every newspaper reador in India knows haa at last been killed, thenke 
to the pluck and good shooting of our young colleague Mr. B. B, 
Osmaston. s . 
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5. Valuation Survey by means of the Average Tree. 


The average tree, according to our assumption, is that tree 
whose height and form-factor are the same as the average height 
and form-factor of the crop, considered as a whole. 

In order to obtain the average tree we must first of all deter- 
mjne what its diameter is. This we shall know, if we know ita 
basal area. If ca, a, fe, and f,, represent respectively the contents, 
basal area, height and form-factor of the average tree, then—= 

Cg = Agha fuk 

Bat by formulss (i) and (4i), 

OG _ AHP, 
aie a 


Ce 
Therefore a, hy fu = aE 
and a, = 4% (sinco by hypothesis A, f, = HEF). 


That is to say, the average tree is that tree whose basal area is 
the average basal area of all the trees of the crop. This being so, 
we can find out the diameter of the average tree as soon as we 
know the number of stems composing the crop and their total 
basal area. Having obtained this diameter, we fell and cube several 
trees of that diameter, and the mean contents of these trees will 
be the contents of tho average tree. 

To obtain the above result, we have to assume that h, f, = HF. 
This assumption is, however, true only when (1) the heights and 
form-factors of all the trees in the crop, or, at least, the products 
of their heights and form-factors are equal, (2) these heights and 
form-factors, or, at least, their products, are proportional to the 
corresponding basal areas, and (3) the mean of all these heights 
and form-factors may be taken respectively as the height and form- 
factor of the crop asa whole, These three conditions can obtain 
only in very regular crops, and even in such crops as many as three 
or four of the trees of the average diameter must ke felled and 
measured in ordor to obtain a sufficiently close average for the 
contents of the average treo. 

Resumé.—When this method of valuation survey can be adopted, 
the following procedure should be followed :—Measure and register 
the trees in diameter-gradations embracing a range of ginch. Then, 
with the aid of tables, calculate the aggregate basal area of the 
trees in each class, and total the whole. Divide this total by the 
number of trees, and the quotient will be the basal area of the 
average tree. From this deduce the diameter of such tree, Lastly, 
fell several type troes of this diameter, and find out their contents 
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Tue Parsmrvation or Game in THE CenTrat Provinczs.—It is 
only in uncivilised countries where game and free shooting can for 
any length of time cooxist. Hven in Central Africa the elephant, 
lion and hippopotamus are disappearing rapidly wherever the 
European hunter can penetrate; and tho total extinction of the 
American buffalo, which has been seen in millions by men not 
middle-aged, is a perpetual example of what happens without 
preservation when railways aro introduced. Within the expe- 
rience of many Officers still in the Commission, the jungles of the 
Central Provinces were practically inaccessible to the outer world, 
It is barely more than twenty years since the lion was shot in 
the then unexplored jungles between Jubbulporo and Allahabad. 
Pachmarhi was still a collection of native huts, and the sur- 
rounding peaks the resort of herds of bison, which were only 
disturbed on the occasional visits of the Forest Officer. Mandla 
was mora diffienlt ta gat at than the remotest parts of Chhattisgarh 
will be in another few months when the new railway has been 
carried through into Bengal. Hitherto the shooting grounds of 
Raipur and Sambalpur, so contiguous on the map to Calcutta, 
have been as remote from it for practical purposes as the Pir 
Panjal. With tho opening of the new route crowds of sportsmen 
from Calentia may be oxpocted to take advantage of this new ex« 
tension of their hunting grounds. And in addition to the numbers 
of Indian sportsmen, any one of whom may now with a few weeks’ 
leave peneirate into every corner of the Provinces, it must be 
remembered that the number of shooters coming out from England 
is increasing and will yoarly increase. If these latter have not 
yet embarked much on shooting tours on their own account, it is 
because they are in the habit of entrusting themselves by prefe- 
rence to Indian friends or native notables ; but as tho swarm of 
travellers increasos privato entertainment will become less and less 
equal to the demands of the visitors, and they will be taking in 
greater numbers to expeditions on their own account. A renown 
ed sportsman spends winter after winter shooting in the Central 
Provinces, and others will be sure to follow the example before 
long, sending up the prices of shikdrie, beaters, and all camp 
services for their poorer Anglo-Indian fellows. We do not sug- 
gest that the Governments here should follow the example of a 
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Canadian province, which has recently put the globe-trotting 
sportsman under a complete ban by a law that no one shall shoot 
who has not been in residence for three months, but it is a salutary 
principle that such persons should have to contribute something 
for an amusement that they would pay for anywhere else, and we 
should like to see the Government extend it by putting into force 
a reasonably heavy game license all over the country. 

This, however, is in the nature of a digression, and there are 
obyious difficulties in the way, to discuss which would take us too 
far from the present subject. And after all the big game of the 
Central Provinces, aided by the protection which the monsoon 
affords them, would probably hold out for a century to come’ 
against the fair hostilities of English sportsmen. But those who 
treat the rules simply as a matter for the concern of this class 
must be strangely ignorant or forgetful of the condition’ of the 
ease. The present Chief Commissioner, it is well known, has in- 
sisted on a most liberal construction of the Arms Act. Hoe has 
instructed his District Officers, in terms which leave them no 
option, that every respectable native who applies. for a license to 
carry a gun is to have one. The consequence has been an increase 
in the number of firearms among the people, which has not yet 
had time to become manifest in the reports, but which is perfectly 
phenomenal. The new rules had not been working for three 
months when many Deputy Commissioners began to foresee the 
extinction of the Central Provinces as a shooting country in a very 
few years. In this part of the country it must be remembered 
every man is by nature a shikéri. He knows potfeotly the habita 
of the wild animals, and if he cannot approach them will sit up 
night after night at their watering places, and as he has no thought 
of the future supply and spares neither age nor sex, the result is 
necessarily disastrous. In a district like Chindwarra, where the 
water-supply is scarce and the deer must come to drink at a few 
well-known spots, the result is extermination. To the native this 
watching means amusement, food and profit, and it is no wonder 
that he pursues it to the bitter end. For the dangerous beasts 
there are the Government rewards which, together with the in- 
creasing value of the skins, have been enough to bring the Euro- 
pean trapper and his spring guns upon the scene. Both are a 
good deal more dangerous to the community than’ the tigers they 
are encouraged to go after. Qno of these trappers in Mandla, a 
year or two ago, is reported to have ineffectually wounded five 
tigers before his operations were brought to a stop by his partner 
being killed in following up a sixth ; while it is notorious that the 
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native ehikdri is responsible for the creation of nine-tenths of 
the man-eaters that from time to time become scourges of the 
country. 

Truly the large game of the Central Provinces is being hard- 
pressed on every side. The wild buffalo, once abundant in the 
‘Nerbudda Valley, can hardly be said to oxist north of the line of 
the new railway, though a few herds may yet remain in Balaghat. 
The beautiful red deer, which in the days of Captain Forsyth were 
plentiful within a day’s march of the station of Mandla, are now 
rarely met with in the depths of the sil forests of Toplah and the 
Bunjar Valley. On the higher Nerbudda, where the same most 
accurate writer says that a bad shot would often bag five or six 
spotted deer stags in a morning, the difficulty now is to see a tail. 
Who will tell us if the wild elephant is atill to be seen in the north- 
east of Bilaspur or whether tho tradition only lingers? M. 
Mackenzie has acted with great wisdom in supplementing his 
action in the matter of gun licenses with another measure of a 
conservative character, a measure which is most truly in the in- 
terosts of the English sportsman, for without something of the kind 
afew years would assuredly have seen his amusement gone. It 
only remains for othor Local Governments to ponder the example 
of the Central Provinces with a view to the general introduction of 
an effective game law.—( Pioneer). 


Tae Uriiry or tHe Cocoanut Paum.—When the Singhalese 
villager has felled one of these trees after it has ceased bearing 
(say in its seventicth year), with its trunk he builds his hut end 
his bullock-stall, which he thatches with its leaves.. His bolts 
and bars are slips of the bark; by which he also suspends the 
small shelf which holds his stock of home made utensils and 
vessels. He fences his little plot of chillies, tobacco, and fine grain 
with the leaf-stalks. The infant is swung to sleep in a rude net of’. 
coir-string made from the husk of the fruit ; its meal of rice and 
scraped cocoanut is boiled over a fire of cocoanut shells and husks, 
and is eaten off a dish formed of the plaited green leaves of the 
tree, with a spoon cut out of the nut-shell. When he goes a-fish- 
ing by torchlight his net is of cocoanut fibre ; the torch, or chule, 
is a bundle of dried cocoanut leaves and flower stalks, the little 
canoe is a trunk of the cocoanut palm-tree hollowed by his own 
hands. He carries home his net and his string of fish on a yoke, 
or pingo, formed of a cocoanut stalk. When he is thirsty, he 
drinks of the fresh juice of the young nut ; when he is hungry, he 
eats its soft kernel. If he has a mind to be merry, he sips a glass’ 
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of arrack, distilled from the fermented juice of the palm, and dances 
to the music of rude cocoanut castanets ; if ho be weary he quaffs 
“toddy,” or the unfermented juice, and he flavours his curry with 
vinegar made from this toddy. Should he bo sick, his body will 
be rubbed with cocoanut oil, he eweetens his coffee with jaggery, 
or cocoanut sugar, and softens it with cocoanut milk ; it is sipped 
by the light of a lamp constructed from a cocoanut shell and fed 
by cocoanut oil. His doors, his windows, his shelves, his chairs, 
the water-gutter under the eaves, all are made from the tough 
wood of the tree. His spoons, his forks, his basins, his mugs, his 
jars, hie child’s money-box, are all constructed from the shell of the 
nut. Over his couch when born, and over his grave when buried, 
a bunch of cocoanut blossoms is hung to charm away evil spirits. 

Ti. would sonm, however, as if the list is not yet exhausted, for 
wo are now told that after the stem and the leaves have been util- 
jzed in the various methods mentioned, after the fruit and the husk 
have been requisitioned for the use of mankind, that which re- 
mains—the refuse dust—is valuable in many directions. 

Some time ago wo saw a notice that the French Government had 
tmade an important discovery—one that would rovolutionize the 
ship-building trade, and was especially applicable to war vessels. 

It consisted in the casing of ships with a thick backing of coir 
refuse tightly compressed, which it was stated, not only gave an 
enormous buoyancy to the vessel, but was a very valuable adjunot 
to her protective armour, both from the enormous resistance pos- 
sessed by the coir, and in the difficulty said to be experienced in 
puncturing it with shot, for holes thus made are said to close up 
again as soon as made. 

Whether in practice this will be found to be the case or not we 
cannot of course say, but the imaginative conception of French 
scientists is great, and the application of coir dust or refuse in this 
particular manner may have nothing practical about it after all. 
We have only called attontion to the matter to illustrate the wide 
range of uses to which the produce of the coooanut palm can be 
or is likely to bo applied. Tho chief qualities possessed by coir 
dust aro that it is a great absorbent, being capable of absorbing 
three times its own weight of water, and that it contains a large 
quantity of tannin. Both these attributes make it valuable from 
a sanitary point of view and as a deodorizer it is unrivalled, com- 
ing more generally into use yearly both by Hotels and Hospitals. 

Its general adoption in private houses would be beneficial in 
many ways, cspooially when the dry earth systom prevails. 

The value of coir as manure has yet to be fully investigated, but 
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in England it is already largely utilized by market gardeners for 
breaking up and lightening clay and other heavy soils, It should 
also increase the hygroscopicity of naturally dry soils, and help in 
keeping tho underlayers of soils cool in the hot weather and warm 
in the cold weather.—(Pictures from the East), 


A Warre Axt Potson.—Take of common aloes (Aloe vulgaris) 
called by the native clethale—a quantity, and extract the juica by 
passing the leaves through an old mangle or any euch contrivance, 
first having placed a trough to catch the juice in 3 now boil the sub- 
stanae so extracted to a creamy consistency by adding six ounces of 
pounded camphor to every gallon of juice ; thon having excavated 
your white ant hills to a depth of about a foot or two, pour in a 
quart of the stuff, taking care to cover as much space as possible, 
fill in the excavation and leave the ants to their fate, This pre~ 
paration is extensively used in America for destroying tho various 
insects, and it is said that coffee borers and other vermin of that 
species that attack plants succumb to it marvellously. In these 
cases it is mixed largely with water, and sprinkled on the leaves of 
the treo so attacked through a garden pump or watering ean. 
Aloe juice is also used to preserve wood which has in any way to 
float or be submerged in water, by mixing it with the preparation 
of white lead used to pnint the article. Asan authority for this, I 
quote a part of the article on aloes in the Encyclopedia Americana: 
“The juice of the aloes was formorly used in Bastern countries in 
embalming, to preserve dead bodies from putrefaction ; and, as the 
resinous part of the juice is not soluble in water, it ia sometimes 
adopted, in hot climates, as a preservative to ship bottoms against 
the attacks of marine worms, Ono ounce of it mixed with tur- 
pentine, tallow and white lead is considered sufficient for covering 
about two superficial fect of plank, and about 12 Ibs, is sufficient 
for a vessel of 50 tons burden. In proof of the efficacy of this 
method, ¢wo planks of equal thickness, and cut from the same tree, 
wero placed under water, one of them in its natural state, and the 
other smeared with this composition. hoy wore suffered to conti- 
nue in the water eight months, and when, at the end of that time, 
they were taken out, the former was perforated in every part and 
in a state of absolute decay, whilst tho latter was as perfect as 
at first. In the East Indies the juice of these plants is used as a 
varnish to preserve wood from the attacks of destructive insects 3 
and skins and even living animals are sometimes smeared with it 
for the same purpose.”—(Madras Mail), 
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Revision or rau Forest Laws.—We commend to our legislators 
the following extract from the “ Madras Mail” :— 

“Tn the Revision Criminal Case heard by Sir Arthur J. H. Collins, Kt., 
Chief Justice, and Mr. Justice Parker, on the 14th September, 1887, the 
quostion raised was whether the mere removal of leaves from classified 
trees on unreserved land does not constitute a breach of Rule 12 of the 
Madras Foroat Act, 1882. The case was referred, under Section 488 of the 
Code of Criminal Procedure, by Mr. d. W. Best, Sessions Judge of South 
Canara, Tho facts appear from the following judgment of the Court :— 

“Judgment —The question raised by the Sessions Judge in this reference 
ia one of great public importance, and we oannot but express our sut= 
price that the Public Prosecutor, to whom notice was sent by the special 
order of this Court, should" not have been instracted to appear. The 
Deputy Magistrate, on appeal, has confirmed the conviction of the ac- 
cused, observing that their offence consisted of cutting planta’ and leaves ~ 
of classified trees for the purposes of manure, Had the evidence a: 
lished the offence of entting plants of classified trees, the conviction 
might apparently have been sustained on that ground, but we observe 
that the Second-class Magistrate convicted the accused only of removing 
leaves of classified trees from unreserved land, and the evidence would 
seem to indicate that all they did was to remove the leaves and not to 
ent the plants, Rule 12 (for the breach of which the accused have been 
convicted) makes it unlawfal for any person to fell, girile, mark, lop, 
tap, uproot, or bura, or strip off tho bark or leaves from or otherwise 
damage any tree growing on reserved or unreserved land; but this pro- 
hibition is subject to the privileges, excoptions, and reservations specified 
in Rales 7,9 and 10. Role 7 provides that in all unreserved lands the 
villagers shall continte to enjoy, free of charge, such privileges as thoy 
hare hitherto exercised in the way of grazing cattle or of entting, con- 
verting, and removing trees (other than resorved and classified trees) and 
timber and other forest prodnee for fuel or for building or agricultural 
ordomestic purposes, It is observed that the words ‘ other than reserved. 
or classified trees’ in Rule 7 have reference only to the cutting, con- 
verting, and removing of trees, not to the removal of other forest pro- 
duce for fuel or agricultural or domestic purposes. There is no finding * 
that tho leaves were stripped off in such a manner as to damage the 
treoa from which they were cut, and the mere remoral of leaves from 
classified trees would not alone appear to constitate a breach of the two 
rales when read together, It may te that the Deputy Magistrate con- 
firmed the conviction under the impression that the accused were guilty 
of cutting the plants of classified trees, but this was not the offence 
charged against them. Woe shall thorefore set aside his order, and 
direct thet the appeal be reheard, aftor giving notice both to the appel- 
lants and to the Pablic Prosecutor at Mangalore, * 


au 
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“The Aoting Conservator of Forests, Southern Cirele, in Septeraber, 
1888, in an endorsement on the above, and forwarding it to the District 
Forest Officer, South Canara, through the Collector, requested that he 
would report why the Government Ploader was not retained to argue 
the nse, and asked what was the result of the rehearing. Mr. 8. H. 
‘Wynne, Acting Collector of South Canara, in reply, asid thet ‘when 
notice came to ma of the reference, the Magistrate's calendar had 
been returned to him. I therefore directed the Deputy Magistrate to 
send it up to me again, that I might judge of the necessity for an ap- 
pearance on behalf of the Crown. The calendar had, however, been 
mislaid, and as the records had been already sent to the High Court, I 
had nothing to refer to. I therefore called on the Deputy Magistrate to 
state from his recollection of the case whether tho appearance was called 
for or not. He repliod that as the matter turned on the interpretation 
by the High Court of a short rule, the appearance of the Government 
Plonder was unnecessary. I concurred, and no appearance wus therefore 
made, Imay add that, with all deference to the Judges of the High 
Court, I am atill of opinion, knowing now all about the cage, that no 
good purpose could have been aerved by an appearance on behalf of the 
Crown, The result of the re-trial of the appeal was that the conviction 
was again confirmed.’ 

“The Acting Conservator of Forests, Southern Circle, in an endorse- 
mont, dated the 20th October, eaid :— 

“Under the High Conrt ruling in the above, it would appear to be no 
offence ia South Canara to take the natural produce of # reserved or 
classified tree standing on unreserved land, so long as the tree itself was 
not ent, converted, or removed. The High Court also appear to read 
the words in parenthesis, ‘other than reserved and classified tress’ as 
referring only to trees, and not to timber and other forest produce, i, 
as the Acting Conservator belioves, the intention was that all the 
freedom under this rale applied only to produce that was to be used 
solely for agricultaral and domestic parposes, and that the produce and 
timber of reserved and classified trees, as well as the trees themselves, 
wore to be excepted, it may be necessary to alter the rule ¢o as to make 
that intention clearer.” 

“In @ Resolution of the Buard of Revenue, dated the 29rd January, 
last, it was remarked :—‘ Tho interpretation put apon the rales by the 
High Court seems to the Board to be ;the only interpretation possible 
under their present phraseology. It is the samo as that given by the 
Acting Conservator, In the face of the evident meaning of the Rules, 
the Board do not think that they could have been framed with any other 
intention than that which they oxpross. If the Conservator, after inquiry, 
considers # change in the Rules necessary, ho should submit his propowal 
for orders,’ The Government agrees with the Board of Revenue.” 
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A NEW VIEW OF JARDINAGE. 


I was much surprised in reading the March Number of the 
«Porester” which, in an article entitled “ A new view of Jardinage,” 
contained a severo but unmerited attack on the teaching of the 
Nancy Forest School. What surprised me most was, that the 
School was credited with having taught doctrines which were 
certainly not taught in my timo (1880-82). As I was not ina 
position to say whether such doctrines were propounded previous 
to 1880, 1 sont M. -Broilliard a copy of the “ Forester,” and the 
article now enclosed is the translation of his reply, which he re- 
quested mo to translate and forward to you for publication, 

This is the first occasion on which I have seen it stated that the 
teaching at Nancy was illiberal and bigoted, forestry and forest 
management are perfectible sciences (to quote Bagneris), and 
RBroilliard himself admits that the mode des delaircies is hardly out 
of its infancy. During our tours in the Vosges mountains Broil~ 
liard, Bagneris and others, impressed on us how eminently suitable 
a system was the jardinage method as applied to these and other 
hill forests. It was no question of mere theory in France: 
different forests wore visited, the methods of treatment explained, 
and we were able to see for ourselves whether the forests had been 
properly treated or not. As for the mode des delaircies, that it is 
the method par excellence for forests in the plains no one will 
deny who has seen the forests of Haye, Villors Cotterets, &o. : 
but Broilliard and Bagneris never taught that it could be applied 
everywhere, and a forest was shown to us in the Vosges (if I re- 
member rightly), which had been severely injured by changing 
the treatment from jardinage to the mode des delaircies, the situa- 
tion, &e., not being adapted to the latter treatment. 
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Mossrs. Broilliard, Bagnoris, &c., aro accused of tonching the 
unrivalled excellence of the so-called natural method by simply 
disparaging overy other ; and an attempt is now being made to 
preach the unrivalled excelloney of the new jardinage and group 
theories by making incorrect statements about the teaching of the 
French School. 


Comparora, H. J. Powrnn, 
Lith May, 1889. Deputy Conservator of Forests. 


[TRANSLATION], 


Aw article in the March Number of the “Indian Forester” 
contains two interesting statements: the first being, that the 
Nancy Forest School taught what was known as the Natural 
Method (Méthode Naturelle) ; the second, that Debra Diin is in pos- 
session of the true Natural Method. As I cannot say which of the 
above statements surprises me most, I hope that the Editor of the 
“ Forester” will allow me to explain my views on the subject 
to his readers, 

Judging from what the author says about the teaching of the 
Nancy Forest School, it would uppeur that lis knowledge on that 
point, at any rate, is superficial. Parade, Nanquette, Bagneris and 
Broilliard, who are credited with having taught “the unrivalled 
excellence of the Natural Mothod by disparaging -evory other,”. 
each published books containing the pith of what they taught at 
the School. They all discuss the Méthode du réensemencement 
naturel et des éelaivcies (spontancous reproduction and thinning 
method), but the word réesemencement (reproduction) is not 
synonymous with méthode, and the only way to get at méthode 
naturelle is by leaving out two words. In my Forest Manegoment 
troatise (Cours d’aménagement), which Mr. Fernandez has trans- 
Jated into Baglish under the new title of “ Forest Organization,” 
the above method is termed Mode du réenaemencement naturel et 
des celairoies, and more simply atill Mode des éclaircies, What 
does the word naturel refer to? The reproduction of course and 
nothing olse, and the Nancy Forest School is proud of never having 
deviated from these two fundamental principles, viz. to ensure 
natural reproduction, and obtain the most useful material. 

Speaking of jardinago in his Manual of Sylviculture, Bagneris 
says, “of methods employed for treating forests as ‘ High forests,’ 
Jardinago is the one which follows most closely the action of Na- 
ture.” In my, Forest Management treatise 1 have used the defi- 
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nition given in the “ Culture des bois,” viz., “a method of treat. 
ment which consists in felling here and there the oldest trees 
those which are unsound, dry or past maturity, and others which, 
though perfectly sound, are required to meet the demands of the 
proprietor ;” and I goon to say, “ Pure foresta of silver fir, and of 
spruce and mixed forests of spruce and beech have been treated on 
the jardinage method as defined above, and often with good re- 
sults.” To justify the abovo definition of jardinage, and to satisfy 
onoself as to the good results obtained by felling here and there the 
oldest and least vigorous trees, the best way is to watch experi- 
enced guards selecting trees to be felled in a pine forest. In the 
chapter relating to Conservation du jardinage (cases in which the 
jardinage treatment must bo retained), in my Coure d’aménage- 
ment L say, “Tn forests of pine and larch several trees should ba 
out together in one place, by uncovering a small area of say 2 or 3 
ares (jigth acre), so as only to open out the forost here and there 
by means of a coupe Censemencement (seed felling) executed in 
several places at the samo time, 

In the same work I have also stated that in France some hun- 
dreds of thousands of hectares of forest must continue to remain 
under the jardinage treatment. 

Such was the teaching of the Nancy Forest School from 1865- 
1881. 

Sinco then several now jardinage theories have been started in 
different parts, but I should say that the majority of those who ori- 
ginated them have never superintended a jardinage felling, Asa 
rule, what they propose is a system something between jardinaga 
and the mode des éclaircies: it is only natural thet every one 
should think his own geese swans, and no harm isdone. But these 
different systems are more artificial than natural. Nature does 
not produce systems. Satisfuctory and true methods for treating 
forests are the result of experience gained by observing facts, 
Cexperientia rerum). * 

Although nearly a century has elapsed since systematic thin- 
ings (éelaireies) were first made, the mode des éelaircies has hardly 
passed its infancy. The method, as carried out, has not even yet 
established the necessary order in the fellings. 

Like jardinage, however, its essential points are natural repro~ 
duction and the maintenance of a continuous cover (massif); 80 
also the trees get sufficient room and attain the biggest dimen- 
sions. In Huropo, at any rate, it answors very well ; it is quite 
probable that the zpplication of the method ‘will be improved 


*, 
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upon ; but I am of opinion that it is well suited to the temperate 
climate of France, ® 

As I am not acquainted with the forosts of India, I can only 
wish good luck to tho Gruppen und horstweise Schirmbesamung, 
which is to prove “Nature’s own method,” so says Mr. Fornan- 
dez in the account which ho gives of it under the name of the 
“Group Method,” in his Manual of Indian Sylviculture, a copy 
of which he has been good enough to sond me. The method 
(group) without the Schirm approaches jardinage as applied to 
pine and larch, and in spruce forests it reminds one of the trans- 
formation fellings referred to by Parade in his “ Cultnre des bois,” 
the object of which is to constitute ultimately a uniform stock by 
gradually transforming the irregular jardinage forest into a regu- 
lar and uniform one. Let us hope, then, that the group method 
will prove a satisfactory system of treatment to those of the Indian 
forests which cannot be worked on the good, old-fashioned jardin 
age method. 

Duow, Cu. Brormizarp. 

10th April, 1889. } 


A TEAK-BORER IN TRAVANCORE. 


Tae teak tree, as you probably know, occurs in Travancore, and 
is found over considerable areas both in the low country and on 
the hills up to 3,000 feet elevation. It attains verp large dimon- 
sions (5 feot in diameter), and grows to a great ago at moderate 
elevations, 1,000 feet or so, and on froe, woll-drained situations ; but 
in the low country it seldom grows much above 15 inches in 
diameter, the timber here being much heavier, and the concentric 
rings much closer together than when the tree grows on the hills. 
This is probably due more to its growing on a hard laterite soil, 
than on the difference in elevation. . 

This small stunted teak is very much troubled by a species of 
red borer, not quite an inch long, which perforates the wood 
chiefly in the neighbourhood of the old branches, and of course 
very much lowers its value, 

What I wish to know is, whether toak is bored in this way in-other 
parts of India, and if so, what remedy is adopted to reduce the 
damage dono? As the teak trees growing in the interior and on 
tho hills aro surrounded by grass which is annually burnt, while 
tha trees in the low country are often fuund on cultivated land, 
it may be that the former escape and tho latter suffer, hecause the 
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grass firos on the hills destroy the beotles which produce the 
borers, which does not happen in the latter case. 


Quiton, pRB 
'. F, BourpInton. 
9th May, 1889. } 

Note.—We trust that some of our readers in the Madras and Bombay Presiden 
oles, and in the Central Provinces and Burma, will anewer Mr. Bourdillon’s en- 
quirica. In the meantime we would be obliged if that gontleman world send us, 
for identification, spocimens of the insect, as complete as he can obtain thom, and 
further notes regarding its depredations and general life-history.—[ED.] 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 
(Continued from page 240). 
8. Survey by Diameter on Height-and- Diameter Clast. 
Ty a forest crop there is never any constant relation between the 
heights, diameters and form-factors of the component trees. Of 
these three elements, two of them remaining the same, the widest 
fluctuations are presented by tho diameter, tho other two varying 
within much narrower limits, In regular crops the average height 
of the stems comprised in each class varies directly as the diameter 
of that class, the thicker stems being also the tallor and vice versd ; 
so that we may consider the height as a function of the diameter. 
Tf the crop is very regular, tho differences of height between the 
componont trees will be so small that the height of the crop may 
bo oxprossed by a single figure, In irregular forasts, on the other 
hand, thero can never bo any constant relation between height and 
diameter, for the thickest stem may be the shortest of all. 

‘As regards form-factor, it may be regarded as a function of 
height and diameter combined, for its increment or decrement 
must obviously follow the conjoint increments or decrements of 
these latter, and especially of the ratio between them. Hence the 
form-factor may be assumed as being nearly equal for trees of like 
diametor and height. But even in regular crops measurements of 
sample stems of one and the seme diameter may give differences 
of from 4 to 6 and even 10 por cent, in the form-factors. 

We will now investigate the different conditions that may present 
themselves in the survey of crops or of a group of trees composing 
a diameter-class, which may be regarded for the present purpose 
as a. amall crop by itself. 

Starting with the element of diametor, wo have two broad cases: 
The diameters of the trees may cither (A) be different, or (B) be 
one and the same. 

A. Diamerens prerinenr.—Under this head we may have four 
separate cases as follows :— 
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(a). Height and form-factor constant, ie. 
tion of height. Wo know that a, 


form-factor a fund 
AL (page 289), and 
a 


C, = ¢, 4 (formula iv, page 281). In other words, 


a 
the sample tree of average basal section is a true 
average tree, This case obtains only exceptionally in 
a whole crop, but is always approximately true for the 
groups of trees composing its several diameter-classes. 

Q). Height and form-factor a function of the diameter and 
hence variable, or height constant, but formefactor vari= 
able and a function of diameter—The former contin- 
gency may, asa rule, he assumed as always prevailing 
in regular crops of one and the same ago and origin ; 
the former can very seldom happen, In either contin- 
gency only diametor-classes should be adopted. 

+ (0). Height irregularly variable, the form-factor being a func- 
tion of height——In this enso height-classes must also 
be formed. 

(@). Height and form-factor both irregularly variable —This is 
generally the case in irregular crops composed of trees 
of various ages, Here also diameter-and-height classes 
must be formed, and in addition several sample trees 
should be measured for each class, 

B, Diamurer constanr.—This is always true of diameter- 
classes, and may bo assumed to be true also of diameter gradations, 
Wo have threo distinct cases as follows :—~ 

(2). Height and form-factor constant or both of them func» 
tions of diameter.—In such a contingency every com- 
ponent tree would be a correct average tree, but this 
is never exactly the case even in the most regular crops. 

(0). Height constant or a function of diameter, form-factor 
variable——This is the case generally met with. In 
order to obtain a correct average form-factor several 
sample stems must be measured. 

(0). Height variable and form-factor a function of height.—In 
this case height-classes must be formed, thus reducing 
the conditions (for each height-class) to those of case 
(a). & 

The preceding detailed study indicates the several cases in which 
it is necessary to form only hoight-classes or only diametor-classes, 
or combined height-and-diametor classes. Every crop to be sur- 
voyed must be divided up in this manner into a small number of 
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distinct groups, for each of which the corresponding sample trea, 
possessing the average basal section, may be taken ag a trae repro- 
sentative in respect of both height and form-factor. 

In tho constitution of diameter-classes oue of three systems may 
be adopted, viz.— 

L.—That of equal diameter-gradations.—The number of grada- 
tions are usually from three to five, and tho figures of the 
enumeration survey at once indicate the number of trees 
to be included in each gradation, In this system the 
disparity between the numbers of trees in the several 
classes is always very great. 

IL.—That of natural size-classes-—In most canopied crops at 
least three classes of individuals are easily recognisable— 
(1), a.class of small stems with restricted crowns and below 
the average height of the crop; (2), a middle class with 
freely developed crowns and of the same height as the 
crop ; and (3), a class of thicker stems with crowns rising 
above the general mass of tho crop. To these classes may 
be added two others, viz., that of suppressed individuals 
and that of old standards or trees of much greater age 
than the rest of the crop, and conspicuous by their re- 
Jatively great size, Those several classes are generally at 
once recognisable from the figures of the enumeration 
survey, 

IM.— That of equal groups.—If natural size-classes are not dis- 
tinguishable by their relative thickness of stem, then it is 
advisable to form classes containing approximately the 
same number of stems. In this method the range of 
diameter included will obviously differ from class to class, 
and the method is therefore to this extent the very op- 
posite of I. 

Tho number of sample trees to measure in each diameter-class 
will dopend (i), on the relative proportion to the entire crop which 
the class reprosents either in respect of number of stems or of 
cubical contents; (ii), on the uniformity of tho component trees in 
respect of height and shape, i.e, the ease or difficulty of selecting 
correct representatives of the class in question, and (iii), on the 
possibility of errors due to an insufficient number selected in one 
or more classes being compensated by oxcess or deficiency of results 
obtained for the other classes. Obviously the possibility of such 
compensation exists only if cach sample stem represents upproxi- 
mately an equal fraction of tho total contents of the orop. 

Asa rule, the number of sample trees measured in any diameter- 
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class is calculated on the proportion oither (a) of the number of © 
stems, or (b) of the aggregate basal sectional areas comprised in 

that class. The adoption of the latter of these two bases of 

calculation is always more likely to give correct results. 

Tho grouping of the trees into height-classes must take place 
pari passu with the enumeration survey, and be a part of that 
operation ; their separation into diameter-classos may bo effected 
after tho survey with the help of the figures which it furnishes, 

To illustrate what has been said in this Section we append 
below a specimen of a survey by diameter~classes. 


Forest Kanjatra Sample Plot (a) 264’ x 168° Age 186 years. 


Compartment 97 Area 1 acre, Density of stock O'9, 
_ SAMPLE STEM, 
Wi dieaihle 
PLE 
ta, [eqth | ete | Pe Eis 
| Oy 13| 9218) 88-14) 92] 4B) 138 
u # a branches 1°83 
“a@let 
ae 
0 | BT 171-6768] 75:26] 113) 43] 198] 
“ele? | a fa 111] -49] 186 
18 a # 16| 28-2741/ | g-aa4] see] 
19 4 a [I 16| 81503)| branche lo 
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THE MENAURATION OY TIMBER AXD TIMBER CROPS. 237 


Z BAMPLI 
ii ae 
j Species, Sprace. j to pauere i i 
E LE 
Mt) Be ’ 
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=p E 10 | 6-aaq] | 22] 28869) 189-00] 118) 40) 194 
a3 a Ii { gueraalf 24 8t41e/ 148-00) 16, 39) 1 
ae ve IIL{| 7| atvai}) | 60268] 276-00) 
35 “ 7) 29-862|{ branches 11:87 = 4°3 "Io 
as | / 
n/f| 
Diamoter-Olass 1. +. 
» » IL. 
” » TL: | 58 167°868} 
Total, «219 890°451 


Caloulation of Quantity of Wood. 
= 8814 x 48209 — 1.997 0. ft. 
eit 65 x 2483 —B272 ,, 
= 878 x Pans = 7,687 
17,956 ,, = wood of stems, 
Add 4°%e 718 , = 4, y branches, 


Total Wood -- 18,674 


Caloulation of average stems. 
A, = 22° — 08619 aq. ft. and d,= 12 
Ay = = 18801 yy d= 17}, 
A, = 788 = 29943, 4 dg = 28. 
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1. Survey by Diameter-gradations. Methods of Draudt, Urich 
and Hartig. 


Whenever it is impossible to determine accurately the average 
tree even for separate diameter~classes, it is necessary to adopt as 
the basis of survey diameter-gradations (see page 2382, I Aa y), 
which obviously require the measurement of a larger number of 
sample stems than the method just described, the number for each 
gradation being proportional to the total number of stems com- 
prised in that gradation. 

Several methods of survey by diameter-gradations have been 
devised, but we will describe here only those of Draudt, Drich 
and Robert Hartig :— 


Daacnrs Mernop. 


In this method a certain proportion, say the z-th part, of all the 
trees in each gradation, and, therefore, also in the whole crop are 
measured as sample trees, the number of such sample trees.being 
therefore 

a 
=> = say f. 

Now as these sample trees represent the z-th portion of the 
whole crop, not only in number but also in respect of contents and 
basal area, we have 


Ae 


A= azand G = a2 a peat. 

As the z-th part of the number of trees composing a diameter- 
gradation may not be a whole number, and we cannot measure a 
fraction of a treo, it is best, in culculating the cubical contents of 
all the trees in a gradation, to use the last of these equalities, 
which enables us to measure up whole stems only, and also renders 
it unnecessary for the sample stems to be exact average stems for 
tho gradation in question. 

In practice the procedure is as follows :—= 

An enumeration survey is effected in classes having a sufficiently 
wide range of diameter (say 2 inches). ‘This being done, the figure 
z is determined, and the number of sample stems to be measured 
for cach gradation is then the nearest integer in the expressiér _ 


+. Bat if + is 2 very small fraction, as many gradations are 


lumped up together as will give one sample tree; and when this 
is done, the basal area of the sample tree is determined in the same 
way as when several diameter-classes of the enumeration survey 
are lumped up together to form a new diameter-gradation (eee the 
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figures at the bottom of the example at end of the preceding 
Section). The diameters and basal areas of all the sample stems 
aro then carefully registered, and their cubical contents accurately 
measured and expressed, either in one lump figure or in separate 
figures giving the respective quantities of timber, fire-wood, dc. 
Lastly, the contents of all the trees in each gradation are calculated 


by the formula C, = o 4%. If tho trees falling under one and the 


same diameter-gradation are of very different heights, this fact 
must be borne in mind in selecting the sample trees, or the 
diameter-gradation may be divided into sub-classes according to 
height, and each sub-class treated in the way described. 

The great advantage which Draudt’s method offers is, that all 
the sample stems for the whole crop may be measured up together 
and their contents determined, not only in one lump figure, but also 
according to the different classes of produce they yield, thereby 
enabling us to estimate by means of a few easy multiplications the 
contents of the entire crop. 


Unioa’s Mutuop. 


We have seen that in Draudt’s method fractions in the quotient 
of (4) are got rid of by taking the nearest whole number, but where 


the quotient is much less than unity, several quotients are added 
together, and the result worked out for a group of diameter-gra- 
dations, This procedure is obviously not quite logical, and hence 
Urich bas modified it so as to secure greater consistency. Ha 
adopts the latter principle throughout, and his system is according- 
ly always to carry over all fractions to the next class. The sample 
troes are hence seldom required to represent a separate diameter- 
gradation, but nearly always a group composed of the whole or 
portions of two or more such gradations. The diameter of the 
sample trees for each group is accordingly determined by the pro- 
portion of the respective numbers of the several gradations compos= 
ing the group. When the formula C, = ot is employed, it is 
not so necessary that the sample trees should be representative of 
the group in respect of volume as in respect of height and forme 
factor. 

The advantages of Urich’s method are the same as those of 
Droudt’s. 

In its valuation surveys the Commission for Forest Research in 
Germany adopts five diameter groups, and fells from two to three 
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sample stems for each group. This is a combination of Urich’s 
principle with the method of diameter-classes. 


Hyzrta’s Meraop, 


In this method the groups are so formed that the component 
trees aggregate equal basal areas. 

The procedure is as follows :— 

First decide what number of sample trees (¢) or of groups of 
trees (@) we require, and then determine the aggregate basal area 


to be included in each group (this area = # or &. Now form 


the groups, beginning with the smallest class of trees. Next the 
diameters of the several sample trees are either fixed approximately 
by inspection, or rigorously determined by means of the formula 
a,=4*, Each sample stom is then measured by itself, and the 
contents of the corresponding group ascertained with the help of 
the formula C, = ¢ ca Or the contents of each sample tree may 


be considered as the contents of an imaginary cylinder of the 
same base as tha trea, and the corresponding height of the cylinder 


obtained from the formula & = a the total contents of the crop 


being the product of the total basal area of the crop multiplied by 
the mean of all the cylindrical heights thus obtained. 

In this method the larger stems obviously compose, number for 
number, more groups than the smaller ones, and the sample trees, 
although of coursa samples of the corresponding group, are not 
samples of the crop considered as a whole. The contents or yield 
in different classes of produce of the sample trees cannot hence 
be worked up togethor in one place, and the main advantage af- 
forded by Draudt’s method is thereby lost. Computing the two 
methods, Hartig’s may be employed when as acourate as possible 
an estimate of the contents of the crop is required with the help 
of only afew sample trees, whereas Draudi’s should be adopted 
when it is possible to fell a larger number of sample trees and an 
estimate of the yield in different classes of produce is required. 


Exampte or raz Turze Meraops. 


To render the preceding explanations clear, we proceed to show 
below, by moans of a comparative parallel statement, how to use 
the three methods of valuation just described, We take the case 
of a 47-acre sample plot of beech. 
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It of ‘Metho: ‘Hartig’s Method. 


A= 608-768, 210; % 86078, 


Diameter in taches at] 


Dreaatheight, 
‘Number of trees, 


20| 42] 916 


22; 19] 50"156) 


24| 12] 87-899 : 18479 


26} 5) 18-4351) avery 
18°485} 


750| 863°71 ar-aia 


Tn the preceding example, in applying Draudt’s method, the 
trees respectively of the four highest diameter-classes being se- 
parately very much less than Z (75), are lumped up together for the 
purpose of the valuation. 
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d felled 10 sample trees of the respective 


lustration of Urich’s method, let us suppose 
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FORESTRY IN HUNGARY. 


(Concluded from page 229), 
Forests or THE Brrzava. 


On the morning of the 18th July, we started with M. Fery at 
an early hour, and drove a distance of 18 miles, to visit the forests 
in which the wood used at Resicza is grown. Our routo lay 
through the Domain, and led us past several villages surrounded 
by fields and orchards. The Company gives'advances for building, 
and allows the people, on the payment of a nominal land rent, to 
plant orchards of plum and apple trees, from the fruit of which 
they distil a spirit. The control of all such concessions is vested. 
in.the Forest Officers, Wo passed through some forests of beech, 
mixod, at tho lower levels, wilh horubeam, birch, and other trees, 
and higher up, with spruce, silver fir, and a small proportion of 
larch, We noticed a considerable numbor of plantations, the plants 
standing in vertical lines, We halted at the village of Frénzdorf 
(4,770 feot) ; and then turning southward, followed the main valley 
of the Bersava, until we reached the reservoir (altitude 2,180 feet) 
above which a portion of ¢he beech forest is being cloan-felled. 

Tho cuttings are commenced at the end of September, continued 
throughout the winter, and completed in May or June, when the 
logs are converted into billets 40 inches long. Between July and 
September, a system of temporary dry slides is constructed of 
beech poles, about 6 inches in diameter; and by this moans the 
billets are conveyed—during the period from October to March— 
apart of the way down the valley. Tho temporary slides cost 
about 7d. to 8d, per running yard. In winter, when the frost is 
on the ground, a fall of 7 in 100 is sufficient for them ; but, for 
work during the dry season, a slope of from 10 to 15 in 100 is 
required ; and if the billets do not run freely, the slides must be 
wetted, so as to reduce the amount of friction. Over the last two’ 

, miles above the reservoir, a system of wot slides has been con- 
structed in connoction with tho dry ones; and down them the 
wood is sent—between April and July—to a point immediately 
below the dam. The main channel of the wet slide is formed of 
planks from 2} to 4 inches thick ; it is 24 inches wide at bottom, 
40 inches wide at top, and has a fall of 1 in 100. If such works 
are required to last for a single year only, the timber used is fir ; 
if for five or six years, it is beech ; oak will last for ten years. The 
main portion of the existing elide cost 3s. per running yard, the 
feoders, which are of smaller section, costing 2s. 6d. The slide, 
when in use, is full to the brim with water and billets; and men 
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are stationed at sharp bends, or other points where obstructions are 
likely to occur, in order to prevent a stoppage, by pushing the 
wood along. Where an exceptionally steep fall is met with, there 
is an ingenious arrangement for passing the water into a sub- 
channel, by means of a grating in the floor of the slide, and thus 
reducing the speed of the descending wood ; the water re-appears 
lower down, where the fall is less. The slide passes beyond the 
end of the dam, below which it is furnished with a number of 
outlets, each leading into a shoot, so arranged as to throw the 
billets into the bed of the stream, Hach outlet has a door, which, 
when it is opened and thrown back across the slide, bars the fur- 
ther passage of the wood, and permits it to escape down one of 
the shoots. When the first door has been open for some time, 
so that a large heap of billets hus bee deposited, it is olosed, and 
the next one is opened, and soon, until the stream bed is suffi- 
ciently filled with billets,—that is to say, when some 850,000 to 
500,000 cubic feet have accumulated. 

The dam, which has been built at a distance of about 5} miles 
from the head of the Berziva, where tho forest is situated, is made 
of wood and stones, faced with clay ; it is 87 feet high, and the 
reservoir, when full, contains 44 million cubic feet of water. 
When the sluice gates are opened, the reservoir empties itself in 
five hours ; and the billets are carried down the Berzdva, which 
has a fall of 1 in 100 for the first mile, and of from 3 to 5 in 100 
or the rest of the way. The first weir, which is near Resicza, at 
a distance of 23 miles from the dam, is reached in about six hours, 
Tho wood caught at this weir is led by a canal 600 yards long 
running beside the river to the first charcoal yard, where 26 kilna 
are at work. A part of the wood which passes it is canght by a 
second weir, 500 yards further down, whence it is taken by a canal 
to a second charcoal yard provided with 34 kilns, The remains 
der of the wood is arrested near a third yard containing 40 kilns, 
by two strong woirs, beyond which nono of it can pass. A natrow- 
gange railway traverses the yards, and by it the charcoal is conveyed 
to the furnaces. The three yards together hold 4} million oubie 
feet of wood, and are capable of turning out a million and a quarter 
bushels of charcoal in a year. The time oocupiod, from the com- 
mencement of the fellings to the delivery of the last batch of wood 
at Resicza, is about one year and ten months ; and the total cost © 
of production, including felling and converting, is $ of a penny 
per cubic foot (stacked), It is said that if the wood had to be 
conveyed by carts to Resicza, the cost would bo at least doubled, 

In the month of October, two years after the commencement of « 


‘ 
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the fellings, charcoul-making is begun in the forest, All tho wood 
unsuitable for floating is then put into kilns, which are circular in 
form, and of various dimensions according to their situation, the 
largest containing 5,000 cubic feet (stacked) of wood. The split 
billets are laid at the bottom, and round pieces cut from branches 
are placed above them. ; % 

It is said that 100 cubic feat of stacked wood, equivalent to 72 
cubic feat of solid wood, yield 88} bushels of charcoal at Resicza, 
and 35f bushels in the forest, where the arrangements for making 
it are not so perfect. The wood is almost exclusively beech, the 
kinds next in order of importance being oak, lime, and silvor fir. 
The forest now being cut is aged from 120 to 140 years, and it 
yields 2,450 cubic feet (solid) of wood per acre. There is a good 
denl of advance growth on the ground, especially at the lower 
levels ; but, where this is wanting in sufficient quantity, the crop 
is completed by planting. 

Before leaving the reservoir, we were shown the arrangements 
for breeding trout, which aro conducted by the Forest Officer ; and 
we then drove back to Resicza, stopping for a short time at 
Frdnzdorf, to see a dance given after a Roumanian peasants’ 
wedding. The women’s dress consista of a whita embroidered 
garment, reaching to the ankles ; a long and narrow woollen band, 
wound round the waist, and used for carrying loads ; and a pair of 
bright-coloured and richly ornamented woollen aprons, one worn 
in front and the other behind, the latter ending ina long red 
fringe, which falls to the bottom of the white skirt. A red 
flowered handkerchief, bound over the hair, completes a very 
picturesque and semi-oriental costume. Most of the girls wore 
bright-coloured natural flowers in their hair, and the bride was 
distinguished by 2 white wreath. The menare clad in white, with 
a coloured jacket ; they wear sandals, and wind strips of cloth 
loosely round the lower part of the leg. The dance appeared to us 
a rather monotonous one; but those engaged in it, among 
whom we noticed a large proportion of remarkably handsome 
women, seemed to be enjoying themselves thoroughly. 

On the morning of the next day, accompanied by M. Fery and M. 
de Bene, we paid a second visit to the Bessemer works at Resicza, 
where we saw the making of railway-carriage wheels, and other 
things ; and in the afternoon we mounted to the high ground above 
the town, and inspected the wire-rope tramway, 270 yards long, 
wsed for carrying ore down to the furnaces. There are two trucks, 
one at each end of the rope; the full truck in descending draws 
up the empty one, so that no engine is required. We were told 
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that a wire-rope tramway, 17 miles long, and worked by ateam- 
power, is in use in Transylvania, 


Awiya ann tHe Danvsz. 


On tho 20th of July wo left Resicza, and drove 87 miles across 
the hills to Anina, stopping on the way to look at the Bulgarian 
village of Krassova, through which our road lay. The country 
is very much denuded of trees, apparontly owing to excessive graz- 
ing, but some planting work is going on in places. At Anina we 
wero received by M. Schmidt, the Company’s chief engineer, who 
treated us with great courtesy and kindness. He took us over the 
irou-works, where we saw the manufacture of cast-iron columns, 
rolled iron bars, wire, and nails. Some very pretty ornamental 
ware of the same metal was also being made, and a specimen of 
it was presented to us, 

Tho locality is rich in both coal and iron, and also in a bitu- 
minous schist, yielding, on distillation, an oil from which petro# 
lenm and paraffin, to the amount of 1,800 tons per annum, are 
manufactured at Oravicza. 

‘We quitted Anina next day by train, passing through « boauti- 
ful beech forest, succeeded by an open country, which has evident- 
ly suffered very much from over-grazing, the red soil on the hill- 
sides being completely exposed in the neighbourhood of the 
villages. The scenery up to Oravieza is very beautiful ; but be- 
yond this we crossed a cultivated plain, producing, in addition to 
grain crops, which were being harvested by the peasants in their 
white drossos, a great quantity of inaize, and some potatoes and 
vines. We then travelled by way of Jam and Jassenova to Bazids, 
whore we passed the night. 

On the morning of the 22nd we went on board one of the Danube 
boats, and steamed down to Orsova. On our left wero the spurs 
of the Eastern Carpathians, and on our right the Servian hills. 
The wide river is here very rapid and muddy, -und thore is a great 
deal of traffic on it, many steamers and boats of all kinds, including 
“dugouts,” being seen, There were also some floating mills. The 
Jow Servian hills are, as a rule, well wooded ; but on the Hungarian 
side, where the general aspect is southerly, the forests are confined 
to the higher levels, the lower slopes being occupied by villages 
and fiolds. After passing down several rapids, we entered the 
beautiful defile of Kasan, whero we saw, on the right hank, the 
remains of Trajan’s road, cut out of the base of the cliffs. His 
inscription on the rock is still legible. This is the finest part of 
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the lower Danube, the scenery being equal to, or even surpassing 
the best parts of the Rhine between Coblenz and Bingen. 

On leaving Orsova, wa drove a distance of 16 miles up the valley 
of the Czerna, in which there are some magnificent poplars, to the 
Baths of Hercules, where, after dining at the Kursaal, we passed 
the night ; and, rising the following morning at 3 .m., we drove to 
the railway station, and took the train for Buda-Pesth. At first 
the country was very hilly and well clothed with woods, but as we 
advanced further the valley opened out, and was cultivated. We 
struck our old route at Temesvar ; and, crossing the Hungarian 
plain with its vast fields of maize, its yokes of oxen in the plough, 
and bands of horses treading out the corn, reached our destination 
the same evening. 

That we were able to see so much of the Béndt in such a short 
time, was due, in the first instance, to our kind friend, M. Ronna, 
principal Director of the Company, whom we had met at Nanoy, 
and who gave us the needful introductions. We were also much 
indebted to M. Willigens, Inspoctor-Genoral, in administrative 
charge of the Domain, and to M. Drexler, Secretary to the Council 
of Administration, as well as to the local officers previously men- 
tioned in onr narrative ; and our most sincere thanks are dua to 
all these gentlemen for their kindness, and for the valuable assist- 
ance they afforded us. 

We returned to Naney by way of Vienna, Frankfort, Mayence, 
and Metz, after having mado a most interesting tour. 


JJ. Arikar anp TRAVEL, 


THE MAN-EATING TIGRESS OF MUNDA‘LI. 


Ot readers will forgive us for being so late in the day with 
our account of this brute, which had been for more than 12 years 
the scourge of the hills immediately north of Chakrata, The 
present paper was, however, already in print before our June 
Number issued from the press, and it was only want of space that 
prevented its publication in that Number. 

According to the information we haye been able to collect, our 
tigress seems to have been first heard of in 1876. Throughout 
her career as a man-oater, she confined herself to a narrow beat 
hardly 24 miles from end to end, ranging from the Rama Sardi 
group of villages in the Jumna valley to the spur immediately 
overlooking Chakrata, 

After leaving the Jumna valley she came up to Lokhér st 
the top of the spur just above Rama Sardi. From Lokhér she 
followed up, to the other end of her beat, the main ridge which 
forms the water-parting between the Jumna and Tons rivers. She 
never loft this ridge or its vicinity to go down to the numerous 
villages which skirt tho valleys of the several mountain streams 
that ra down into the Tons, This ridge, being from 8,000 to 
10,000 feet above the sea, is covered with snow from December to 
the end of March, so that during the winter she remained at the 
lower elevations round Rama Sarai, But so soon as the snows 
were melted, she would come up again, although during April— 
May and October—November the temperature on the ridge after 
sundown stands constantly in the vicinity of freezing, and is often 
Jow enough for the ground to remain frozen hard for hours after 
the eun is up. 

There can be no doubt that she took to man-eating under stress 
of long starvation, due to the difficulty of securing game in the 
steop mountainous country ih which she had established herself, 
Previous to her appearance tigers were unknown so far north in 
Jaunsdr, 

About that time, however, professional graziers (Gujars), grad- 
ually forced to move eastwards from Kashmere owing to scarcity 
of grazing for their increasing herds, reached the Debra Din. The 
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custom of these men is to remain in ihe hills until driven down to 
the Sub-Himalayan forests by the severe winter there. Our tigress 
thus no doubt followed the herds from the Din forests, and got 
left bohind when these went down again at the beginning of 
winter. 

She appears from the very first to have had oubs with her, 
which fact probably accounts for her great destructiveness and 
boldness soon after her arrival in the hills. In September 1480 
she took up her quarters, with three nearly full-grown cubs, in the 
neighbourhood of Deoban, 8} miles above Chakrata, and killed 
three men within a fortnight. One of these cubs was shot on 
Beptember 15th by Mr. Smythies almost at the upper end of 
Chakrata ; another was killed by Mr. Lowrie eight days later ; 
while the third, put up with the mother in a beat only five days 
after, got away wounded, ‘Through all the vigorous hunt after 
her and her cubs during a whole fortnight, the tigress escaped 
scatholess. 

It has been already said above that she took to man-eating 
owing to tho precipitous nature of her haunts, which prevented 
her from obtaining a sufficient supply of the usual food of tigers, 
viz., deer, pigs, &c., and, when opportunity offers, cattle, Tho samo 
circumstance drove her to attacking flocks of sheop and goats, 
which are very numerous in those rich high-lovel pastures during 
the period from the melting of the snows to the approach of winter. 
She would make one or more rushes through a flock, killing sevoral 
animals, only a few of which she could eat. Thus her appetites 
were not purely anthropophagous, although she no doubt preferred 
the flavour of the batter nourishod flesh of man. She often appa- 
rently disappeared for weeks and months at a time when she 
chanced to get in amongst a sufficiency of game. When this sup- 
ply ran short, she would suddenly appear and attack- men with 
increased persistence, killing several within a few days. As she 
grew older, her taste for human flesh increased, and her fear of 
man proportionately diminished. 

If near a herd of cattle she took no notice of the cattle, but went 
straight for the herdsmen. On one oceasion, in June 1883, she 
walked at night into an out-office of the Lokhdr rest-house, where 
zome men wore sleeping at the further end, a cow and her dalf 
being tied up in the doorway. Sho passed these animals without 
taking any notice of them, and carried off one of the men. 

Mention of this last-mentioned event leads us to a necessary 
digrossion in order to recall to the realar’s mind the highly imax 
ginative account of the same, which appeared in June last in the 
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Civil and Military Gazette (Lahore), and was subsequently reprint- 
ed by almost every newspaper in India, and oven those in England. 
The wag who wrote that article put into his picture a bright moon, 
the invariable cubs, and the usual play with her victim which the 
fond mother goes in for in order to teach her offspring how to kill, 
The picture was still further embellished by sevoral human fig- 
ures perched up in surrounding trees, watching this spectacle of 
horror. What actually took place was simply this :—Tho move- 
ments of the affrighted cow and calf, and no doubt also tho noiso 
made by the tigress as she darted off with her victim, woke the 
other men, who began to interrogate one another as to the cause of 
the commotion. Some of them even went to the door to investigate. * 
Every thing was, however, still now, and the men rolled themselves 
up again in their bedding, not recognising in the dark that ono of 
their number was missing. What happened in the meantime out- 
side was that tho tigress, alarmed by the sudden exclamations of 
the awakened sleepers, dropped her man and made off to one side. 
When all was quiet again, she came back and picked up the un- 
fortunate man, who just then became conscious and groaned aloud 
with pain. Realizing at Jast the position of affairs, the men inside 
the room rushed out with loud cries only to see, in the dim light 
from the clouded sky, the tigross disappear with their comrade 
down the slope on to the road below. Mr. G. P, Chill, from 
whom we had the preceding details a fow days after their ocour- 
rence, and who was sleeping in the rost-house, came out with his 
Title on hearing the cries of the mon, but the tigress had already 
disappeared, and he merely fired off his weapon in the direction in 
which she had gone, in order to calm the fears of the men. We 
ourselves were on that eventful night in camp at Mundali, only 
5 miles from Lokhar, and the account we have given above ac» 
cords in every particular not only with the information given by 
Mr. Chill, but also with that given to ue directly by eye-witnesses, 
and by Dhan Singh, the headman of Lokhér, whom we met last 
only a fow days after the death of the tigress. 

There was a strange fatality which always brought the tigress 
to Mundéli while we were there. In 1883 we spent two months 
at Mundali, during the whole of which time she kept within the 
immediate neighbourhood. For several nights running sho pax 
trolled the road running along the main ridge above Mundéli, and 
also the bridle-path connecting Mundali with that road. She often 
prowled round our camp at night, on two occasions coming right 
inside it. The first time she came it was past midnight, and every 
one was asleep. Our orderly was, however, fortunately sleeping 
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lightly, and was suddenly awakened by tho dull thuds of some 
heavy animal, like a buffalo (to use his own words), galloping 
down the soft slopo just above his shuldari, A presentiment of 
the tigress’ approach made him snatch up a brand from a large 
fire that was burning immediately outside the opening of the tent, 
and at the same time to shout away at the top of his voice. He 
had hardly begun doing this, when the flaps of the tent were 
suddenly fitmg open, and he found the brute glaring at him with 
only ihe log firo between them. His shouting awoke the half- 
dozen fellow-oceupants of his tent, and between them they made 
such an infernal hullaballoo, while he kept flourishing the fire-brand 
across the opening of the tent in the face of the tigress, that the 
beast could do nothing more than continue standing there and 
glare at the men. This went on for about two minutes, by which 
time the whole camp was astir, and a number of men, armed with 
bludgeons, fire-brands, and anything else they could pick up, 
rushed on the scone. Such an accession of force was of course 
rather more than the tigross had bargained for ; sho sprang back 
8 fow paces, tore up in her rago great clods of earth, and sulkily 
walked away, by tho same route by which she came, into some 
cover not far off. The orderly’s tent, which had been pitched about 
30 yards in advance of the rost of the camp, was of course forthwith 

- abandoned, and its ocoupants were only too glad to pass the rest 
of the night within the body of the camp. 

The next visit the tigress paid us was about 10 p.st, before any 
one had turned in for the night, Tho moon, just passed her full, 
was concenied by clouds, but enough of hor light passed through 
to enable objects up to 20 yards off to be discerned vlearly, “A 
party of tho sorvants wore sitting gossiping round a fire on tho edge 
ofa terrace, Suddenly one of the party, who was facing the edge 
of the terrace, caught sight of a crouching animal about 8 
yards off, Instantly a hue and cry was raised, and the tigress 
sprang away and disappeared down the slope. 

A few days before our arrival at Mundali the tigress had entered 
a eahin built of large hewn slabs, in which about 18 men 
were asleep, and walked off with one of the sleepers without awak- 
ing the rest. This incident and the attack on our orderly’s tent 
combined to render us circumspect, and before retiring for the 
night we invariably bolted the doors and windows of tho rest- 
house occupied by us. We are reminded of this circumstance by 
the remembrance of some raillery, of which we were the butt at a 
dinner party, and tho purpose uf which was to bring our courage 
into question. Tho scoffer, who will recognise himself when he 
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reads this, laughed at the mere idea of the most daring man-eating 
tiger going near a house or tent, mach less entering it. The 
evidence of the orderly and his companions who had seen the 
tigross by the light of their fire, the evidence of our own eyes, 
which had seen hor well-marked foot-prints before the orderly’s 
tent and in the soft soil of the slope beyond, went for nothing, 
In our terror a leopard had assumed the proportions of a tiger! 
Against the direct evidence of the eyes of several individuals, who 
were by no means griffs in the matter of tigers and leopards, the 
mere opinion of one individual, who said that only a leopard could 
display the holdness this supposed tiger had been reported to have 
shown, was accepted as sufficient disproof. The supposed leopard 
has now been shot, after repeating all its previous performances, 
which it was 80 absolutely certain no tiger could have been guilty 
of; but, unfortunately for our scoffer, this leopard has had the bad 
grace to turn out to be a tiger, not the mythical tiger seen by the 
dim light of the camp fire through Lhe spectacles of terror, but a 
real unmitigated tiger. 

For those who aro still incapable of believing that # tiger can 
enter a tent or house, we will cite another instance which occurred 
last March. Sawing operations were going on just above the Tons, 
about 24 miles further in the interior of the Himalayas than 
Mundali, and the sawyera were located in several huts huddled 
together by the sido of the Tons-Rama Sardi bridle-path. One 
night a tigress, who had previously killed and eaten two people, 
and was accompanied by two young cubs, went up to one of the 
buts in the middle of the group, pushed open the door, entered 
the hut, stepped over the first sleeper, and seized the next one by 
the throat, causing instantaneous death. 

But to return to the Mundili tigress. We have said before that 
by a strange fatality her visits and ours to Mundali always ooincid~ 
ed. On the 7th of May, 1880, we reached Mundali in company 
with the Forest School students, who were on their hill tour, 
On our way we had been informed that she had juat been killing 
two women in Rama Sari, and so we congratulated ourselves 
that she was well out of our way. Nevertheless we warned the 
students and their servants to be careful. One party of four 
European students pitched their ients on a spur about 80 yards 
above the place where our orderly’s tent had been attacked 
six years ago. Towards 10 o'clock that night, the moon being up 
one of the siudents happened to come out of his tent, when only 
eight paces off he observed a largo animal standing at the same 
distanco from their kitchen tent. Ho at once ‘called to the others 
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The tigress, for ehe it was, finding herself observed before she was 
ready to do any damage, fled down the hill and disappeared. 
Tho students could hear the thuds of her footsteps as she sprang 
down the slape. 

The next night the eame students, expecting another visit, sat up 
for the brute ; but instead of turning up sgain at our camp, she 
killed some sheop belonging to shepherds, whom only four day 
previously she had followed up from Rama Sardi to a high-level 
grazing ground 2hout 1} miles above Mundali. One of these‘shep~ 
herds she had attempted to carry off two days previously, but 
missing her spring, she only clawed his back and was driven 
off by the father of the young man striking her on the head with 
a stick, while a plucky large Bhutia dog scized her by the neck, 
This sudden double attack was too much for her, and she made off 
as fast as she came. ‘Two of our students sut up the following 
night over the dead sheep, but although she prowled about tho place 
and gave chase to several buffuloes, she did not come to the kills, 

The night of the 11th was dark and rainy, and we wore sure the 
tigress would take advantage of this circumstance. | And so sho 
did. There was a herd of buffaloes just above our camp. Here 
towards morning, as one of the herdsmen came out alone from the 
hut in which about ton of them were living together, the tigress 
suddenly rushed at him, Lackily he dodged her and ran back 
into the hut. Foiled of her prey, she gave chase to a small, but 
full-grown buffalo, which, taking fright, had separated from the herd 
and was running down the hill. She soon overtook the buffalo, 
and killed her just below the rvad immediately above the head of 
a deep and steep ravine. As soon as it was light, the herdsmen 
promptly moved off to another grazing ground about 2 miles nearer 
Chakrata, The tigress evidently followed them, for she was met 
jast above that locality by our dik man and syce, who saved them- 
selvos by shouting and howling at her like mad, 

On tho news of the buffalo being killed reaching our eamp, Mr. 
Osmaston, one of our lutest recruits from (looper’s Hill, and Mr, 
W. Hearsey, one of our students, got a mackan tied up near the 
Xill, intending to sit up for tha tigress towards evening. ‘To pre- 
vent birds from interfering with the kill, Mr. Hearsey set a ser- 
vant to watch it. About 2 p.m. this man came running back to 
say that ho heard some heavy animal, most probably the tigress, 
coming up the raving, above the head of which, as said before, the 
buffalo had heen killed. Upon this Mr. Hansard, another student, 
came to ask us for the loan of our 12-bore Reilly and to see whee 


ther Mr. Osmaston would accompany him. Fortunately, as the 
2p 
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sequel proved, we had previously forced Mr. Osmaston to take 
the rifle, as his own had been left behind at Chakrata for repairs. 
Both young men started off for the scene of the kill, intending to sit 
up on the machan for the tigress, But after having arrived there, _ 
Mr Hansard, who from the very beginning, not being able to realize 
what a terrible animal a tiger is, had thought of going after ihe 
brute on foot, proposed that they should go and look for her, argu- 
ing that if they sat on the machan they would never get her. Mr. 
Osmaston, who had arrived in this country only in January last, 
gaily closed in with this proposal. He, as said above, had our 12- 
hore Reilly, containing cartridges loaded with explosive conical bul- 
lets, nine of which go to the pound, Mr. Hansard, on the other hand, 
had only a smooth-bore, loaded with slugs. Armed thus, the two 
young shikaris moved down the hillside, each taking one side of 
the ravine. The sidos of the ravino were so sleep and rough (gra- 
dient in places exceeding 45°), that walking was extremely difficult, 
and Mr. Osmaston came down several times in spite of good screws 
in his bots. It was a good thing that the ground prevented them 
from moving at anything faster than a snail’s pace, for as events 
showed, there was ample cover in the shape of rocks and bushes for 
a tiger to lie concealed within a few feet of the ehikari without 
boing noticed by an inexperienced eye When they had gone down 
about 180 yards, Mr. Osmaston’s side of the ravine became too 
precipitous for him to walk along it, and he accordingly descended 
to the bottom with considerable difficulty over rocks, bushes and 
fallen trees. Meanwhile Mr. Hansard was walking parallel to him 
about 30 yards off on the steep slope immediately above. Sud- 
denly” to uso Mr. Osmaston’s own words, “I heard a thud fol- 
lowed by a series of short, snappish, angry growls, and at the samo 
moment I heard the groans und cries for help of Hansard crushed 
to the ground by the tigress and struggling, face downwards, to 
get free, The tigress appeared to be tearing his neck and faco 
with hor claws, As quickly as I could, I levelled the double 12- 
bore at the brute, and, although I was very much afraid of hitting 
Hansard, I knew it was the poor fellow’s Jast chance. So I pulled 
the triggor, and to my relief saw the brute relax her hold and 
come rolling down the precipitous slope, which ended in a 15-foot 
drop, nearly sheer. The tigross never ceased her hideous growl- 
ing, even to the moment when she fell into the ravine and Jay 
thero jn the water within a couple of yards of me. I was hemmed 
in on both sides, so I knew that if sho was still capable of doing 
damage, it was all up with me. In sheer desporation, aa my last 
chance, I fired the second barrel into her, and springing down the 
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precipitous ravine—a feat which I don’t think I could possibly 
perform a second time—I rushed up the side of the ravine and 
made for the place where I had seon Hansard lying, his face all 
gory and apparently dying. I could not, however, find him, and I 
rushed back to camp, the direction of which I more or less knew, 
across several spurs and ravines,” 

What happened to Mr. Hansard was this :—As he walked down 
the slope, tho tigress must have perceived him and allowed him to 
pass on, probably then stalking him. At any rate she sprang 
upon him from behind, bearing him down at once. Fortunately 
all but one of her canines had been reduced to mere stumps, and 
it was probably because she knew this, and also because the slope 
was so steep, that she attempted to do little more than claw him. 
Even with her worn-down teeth, if she had seized his head between 
her jaws, she inust have crunched his skull into fragments, Ac- 
tually she clawed his face and back, dislocating the jaw, but the 
only dangerous wound she inflicted was with her solitary effective 
canine, making a hole just behind tho ear and penetrating to the 
back of the mouth. It waa a fortunate thing that before the brute 

* could inflict further damage, Mr. Osmaston’s first shot did for her. 
The bullet entered in the region of the loins a fow inches below the 
spine. But as the shot was fired from below, the bullet went up 
against the spine, which it practically broko, and then worked 
along under it raking it, and blowing up everything in its way 
until it reached the lungs, where it stopped. This first shot 
thus completely disabled the anima) and rendered her perfectly 
harmless. The second bullet hit her in the shoulder, A minute 
after the second shot was fired, Mr. Osmaston’s chaprassi, who 
was at the machan, hearing his master’s cries for help, rushed down 
the ravine, and found the tigress stone-dead and Mr. Hansard lying 
insensible in the water at the bottom of the ravine, After the 
tigress had let go her hold and rolled down the slope, Mr, Hansard, 
thinking she would come back for him, had crawled down into the 
ravine, only to find himself within 10 yards of his enemy, who was 
of course already dead. It was lucky for him that the shot against 
her spine had made the tigress at once relax her hold of him, 
otherwise he would have rolled down with her and been certainly 
killed in the fall. 

Measured soon after death the length of the tigress was found to 
he 8 feot 8 inches. Her canines, as said before, had heen worn down, 
all but one, to mera stumps. Some of them were cracked and chip- 
ping off, and two were quite decayed with a hole running through 
the centre. The buffalo killed by her had not a single tooth-mark 
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onit, and hardly any portion of it had beon caton 5 its nock had beon 
broken. The tigress was in miserable condition, hardly any fat 
being found even round her kidneys. Although she killed a good 
deal, her broken teeth must have prevented her from eating any- 
thing like a fall meal. 

Mr, Hansard was attonded to immediately by the Native Doctor 
attached to the School, and on the third day was carried into 
Chakrata, where, under Dr, Butterworth’s skilful treatment, he 
made such rapid progress towards recovery at the Military Hose 
pital, that before the end of June he could be removed to Mussoo- 
tie, a distance of 40 miles. At Mussoorie, however, the results 
of blood-poisoning manifested themselves in feverish symptoms of 
a very sevore type, and a series of abscesses formed at the end of 
the wound behind the ear, which, pressing up against the brain, 
rendered him delirious for weeks. He has now, however, got 
through the worst, and it is to be hoped that plenty of rest and a 
good climate, combined with his youth, will soon enable him to 
recover his health and strength completely. 


FOREST FOLK-LORE. 


In is of little uso now-a-days in India to bewail the loss of some 
of the older customs which the general advance of western ideas, 
and especially the establishment of British courts of justice, have 
all but swept away, Some of the old institutions, if not perfect, 
wore better suited to the mass of the people than is the procedure 
of our tribunals. The old village punchayet used to exert a power- 
ful und, on the wholo, beneficont influence, especially in enforcing 
the local code of morals. I was once a spectator of a most inter- 
esting scene which took place among the hills of Coorg, a small 
principality which fell to us by the fortane of war in 1880. It ia 
inhabited by a well-made, handsome, hardy race of mountaineers 
who managed their own affairs, religious, social and political, with- 
out thé aid of a single individual of the Brahman caste. This 
happy state of things has all but passed away already, and while 
western civilization has done some things for Coorg, it has not 
been of unmixed advantage to the honest, manly and lofty char- 
acter for which the Coorgs were once well known to their neigh- 
ours. Settled in a corner of the western mountains of India they 
held their own courageously against all comers, and refused to how 
the neck to either Hyder Ali, the sovereign of Mysore, or to bis 
ernel and fanatical son Tippoo Sultan, This little land, measuring 
but 1,200 square miles, has many traditions of brave deeds, of 
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bravé men and womon, and its children’may well he prand of it, 
ita beautiful hills and forests and its wide-stretching rice fielda lying 
in the deop valleys. 

About five-and-twenty years ago the eldest son of a Jeading Coorg 
house asked me to be present at a gathering which would greatly in- 
terest me. Accordingly, we went togethor next day to a spot about 

“two miles from my camp. As we wound down the hills I saw that 
a large numbor of Coorgs, mon and women, was coming in from 
all sides and meeting in a valley bolow us. The sight soon became 
‘a very striking and remarkable one. A long valley enclosed on 
three sides by lower hills, down which rough patha led, was 
blocked to the south by a far higher hill with natural terraces. 
Near the top of this hill were three splendid trees growing side by 
side, and under these were the leading men of Coorg, seated in 
order of rank on either side of the principal man of the land, a 
fine old gentleman, fally 6 feet high, who had defended the Bux 
stockade against our troops when we conquered Coorg. Al) pre- 
sent were in full dress, long-flowing garments, generally white, 
girded with ample red and black and yellow waistoloths carrying 
the handsome small silver sheathed knife, while a leather belt over 
the girdle had slung in it, behind, the large and formidable war- 
knife. Many, too, carried tho small leather targe. A neatly 
bound turban, or a peculiarly tied handkerchief, was on each head, 
the legs bare. Isat on one side, for the gathering was a purely 
native one. In front of and on both sides of the “ conseript 
fathers” and seated at ease or standing and chatting were about 
2,000 Coorg mon, and many women in their long white veils and . 
petticoats and gay jackets. Behind them again were groups of 
Holeyas, the agrestic slaves of the Coorgs, a race of squat but 
powerful dark-skinned men and women. With them were a few 
Yeravas and othor field labourers and some Cooroobas, a jungle 
tribe. At the command of the headman, silence was enforced and 
all drew nearor, leaving an open space in front of the judges, for 
a very important trial was the cause of this gathering. A Coorg, 
a man of high family, the heir to tho head of one of the naads or 
great septs into which Coorg is divided, had been detected in 
adultery with a woman of the degraded Holeya caste. He was 
brought before all, his knife and girdle having been taken off him, 
Quietly, and very solemnly, the inquiry proceeded. Questions 
were put, witnesses examined, the Holeya woman herself being 
brought up for a few minutes. The case was proved. The accused 
bore himself with great dignity, scorning to tell an untrath, though 
he evidently keenly felt the shame that had fallen on him, At 
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length the headman rosé and a dead silence fell on all, Addreans- 
ing the man before him he rehearsed shortly his crime, the shame 
of it, the fact of his fair trial, and then pronounced the sentence, 
that “from the next morning’s dawn the offender should be put ‘: 
out of wood and water within the confines of Coorg.” A long 
drawn breath was all the response that came from the assembly. 
For a minute the unhappy culprit stood motionless, he then threw 
his hands up over his head, a prolonged quavering ery of the 
deepest distress issued from his lips, and turning he walked slowly 
away, alone. All his life was blasted, for from that day no Coorg 
could offer him shelter, or food or drink. Exile, hopeless and end- 
less, was all that now lay before him. Slowly and quietly the 
assembly broke up, and the groups melted away among the sur~ 
rounding hills and woods as the evening shadows began to fall on 
the soft and beautiful land from which Appaiya was henceforth an 
toast, 

oo nbout the same time it was my fortune to comé aoross two other 
very interesting sights in this same country of Coorg. One was a 
religious ceremony performed quietly by the head of a small house. 
The name of this individual was Octiah, a man fond of port and 
possessed of great skill in wood-craft. Accompanied by the mem- 
bers of bis household and a few others he led two buffaloes, both 
males, to a small glade in the forest, and after some invocations 
addressed to the demons of the forest he slew one buffalo by cut. 
ting its throat, and then sprinkling some of the blood on the other 
buffalo he turned it out free to go where it listed. There was 
very little circumstance accompanying the sacrifice. It was per- 
formed quietly, the spectators looked on quictly, and then all re- 
turned as quietly to their houses. I could get very little informa. 
tion on the matter, further than that it was a ceremony which that 
house had to perform at stated intervals of several years. It was 
not general in Coorg, nor could I discover that there was any 
ground for connecting this worship in a land like Coorg with the 
ritual of the ancient Israclites, It was, apparently, no more than 
a mere coincidence, 

But there is more than coincidence in the fires that are lit on 
Midsummer eve and in the ceremonies that accompany thom. In 
France and in Ireland to this day these fires are not unknown, 
and St. John’s eve is a grent fenst among the Irish peasantry. 
I saw in South Coorg almost exactly the same ceremonies take 
place as prevailed, if they do not still prevail, in Ireland, and on 
Midsummer eve. They were not performed by Coorgs, but by 
Hindoos resident in Coorg. A large shallow, basin-shaped exca- 
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vation about 4 to 5 feet in diameter and some 9 inches deep in the 
centre was prepared in the morning. It was filled with wood 
closely packed, and towards evening this was carefully set on fire, 
and fed till the whole pit was filled with a glowing muss of bright 
embers. Round this the people danced, the men alone, the women 
being seated a little apart, and joining in now and then in the 
singing, which was kept up unintermittingly, accompanied by the 
constant beating of the tom-tom, the wailing of a kind of clarionet, 
and flourishes on a large twisted brass horn. Small supplies of 
wood kept the fire in an intense glow. After a time, the greater 
number of people cleared away to either side, two or three men 
alone remaining, facing each other on opposite sides of the pit. 
Some light wood was thrown in, and as it blazed up, children, 
young children, were thrown throngh the flames from one side to 
the othor and caught by the men standing there, Then, with loud 
shouts, whilo the music played louder and louder, faster and faster, 
one after the other, men, and then the women, ran through the pit, 
barefooted. Asa matter of course, one foot was for a moment in 
the glowing embers. No accident happened, for the men on either 
side immediately seized anyone who stumbled, but for all that there 
was no doubt that some of the devotees must have scorched them- 
selves badly, The embers that had been scattered during this part 
of the performance were all then swept back into the pit, and the 
singing and musie, accompanied by wild shouts, varied by quieter 
intervals whon the women alone sang in long, wailing, mournful 
notes, went on for three or four hours, when, the fire having burnt 
itself out, the crowd gradually dispersed and all was quiet. The 
coincidence of season of year, and of the ceremonies, and the cha- 
racter of the music, chiefly sud und wailing, all combine to make it 
almost certain that this passing through the firo in India is directly 
derived from the worship of Baal of old. : 

But incidents such as 1 have just described are now-a-days very 
rare, for India has in the last 25 years altered, in externals at al] 
events, more, perhaps, than it did in the two conturies ‘preceding 
that period. 


I) Notes, Queries AND Farracts. 


Forestry rx Soura Austraria.—You will of course be aware to 
whet an extent democratic influence prevails in these Southern 
Colonies of ours, and this being the case, you will not be surprised 
to find that, however we may plan or scheme for what we regard 
as the best interest, of our forests and everything connected there+ 
with, we are not always successful in securing the absolutely indis- 
pensable assent of the various popular representatives thereto. 
As a consequence, we cannot boast of anything like so complete a 
systom of forest management as you havo firmly established under 
a more imperialistic régime. Yet, while unable to vie with you 
in such a well-elaborated system, we still, under our somewhat 
more straiteued circumstances, can justly pride ourselves on taking 
the lead in this colony in bringing before the publio the impor- 
tance of Forest Conservancy, and can point to the work which has 
heen done, both in output of timber from our forests and eatab- 
Ushmoent of promising plantations, as ample proof of the energy 
and determination which we intend throwing into the pursuit of 
80 grand an object.—( Letter from South Australia), 


Nospzr oF corres of Worgrc—Praxs.—In Circular No, 11F, 
dated 25th May, 1889, the Government of India is of opi- 
nion that sufficient experience has now been gained a8 regards 
the form in which Working-Plans for Forests should be prepared 
to allow of the diminution of the number of copies distributed. It 
is, therefore, decided that in future the issue will be reduced from 
100 to 30 copies. Of these, 6 copies will be for the use of the 
Divisional Forest Officer concerned, for the Conservator of the 
Circle, and for the Local Government or Administration, respec~ 
tively ; while the remaining 12 copies will be forwarded to the 
Revenue and Agricultural Department of the Government of India 
for record and for the use of the Inspector General of Forests. 
This decision of the Goverament of India has ben taken none too 
saon, 
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ux sic Trees or Vicrorta.—As in your highly valuable journal 
of yesterday and this day my namo has been alluded to in refer- 
ence to the giant trees of Australia, and as some of the remarks 
might imply that in my statements 1 was prone to exaggerations, 
I now beg, by permission of the Ministerial chief of my depart- 
ment, to offer a few observations on the points under discussion, 
When some months ago the public announcement appeared that a 
treo lad been found at Neorim estimated tu be 520 foot high, I 
promptly disclaimed any personal cognizance of such a tree, adding 
that I was, from autopsy, only aware of maximum heights approach- 
ing 400 feet. Furthermore, on various occasions I pointed out 
that when travelling—often as a solitary wanderer, with only slen- 
der resources—through our primeval forests at the early time of 
Victorian colonisation, no such facilities as heavy survey parties 
now enjoy were at my command to cut base-lines through the 
jungle for tree measurements in any of the narrow glens in which 
only, and then exceptionally, the real giants of our wood-lands were 
occurring. I further have always been particular to mention that 
in measuring Eucalyptus trees in situ a further difficulty is encoun- 
tered through the irregular growth of their ramifications in con= 
trast to what can thus be done with straight-growing conifers, 
inasmuch as the last leading portion of an eucalypt would also be 
quite spreading. In every instance, also, when I published, aa 
occasions arose, any observations on extraordinary heights of trees 
recorded by others, I have been explicitly careful in giving the 
names of the observers, without, however, making myself respon- 
sible for any over-calculations of theirs, Indeed, 1 would simply 
say, with an ancient classic author, “ Relate refero.’? Thus the 
Dandenong tree, which, through public remarke of Mr. Boyle and 
Mr. Caire, excites just now so much interest, has never been seen 
by myself. Still it remains a very memorable object, well worthy 
of visit, just as the enormously ample base of a hollow eucalypt, 
transferred to the Ceatennial Exhibition, attracted much attention. 
‘The stupendous height of 470 feet assigned to a particular Eucalyp- 
tus tree (somewhere near the base of tha Raw Baw Ranges) by 
Mr. G. W. Robinson was probably obtained at mere guess during 
a hurried exploration tour, but such a statement from him as a 
professional surveyor would carry with it great, authority, Through 
the kind attention of our renowned fellow-colonist, Mr. A. W. 
Howitt, I received some time ago information of a tree of E. amyg~ 
dalina, which grew on the southern slope of the Yarragon Ranges, 
whore it was folled, according to Mr. T. Rollo, by a settler, Mr. 
Dickinson of namo, in clearing for his dwelling ; the length meas 
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anrement of this tree was 410 feet, but unfortunately it was 
burnt off. Mr. ©. Walter actually measured and re-measured, 
1866, a fallon tree, also of E. amygdalina, about two miles north 
of Fernshaw, and found it to bo 392 feet long ; it was felled by a 
splitter, Hutchinson by name. But as tho vory oily foliage of this 
species, also chiefly used in Mr. Bosisto’s extensive distillations, so 
casily ignites, and as the wood of this kind of tree on damp ground 
is so readily perishing, we are as a rule deprived of the chances of 
re-ineaanring fallen or felled trees, however much we may wish to 
satisfy scepticism in this respect. But wo might just as well dis- 
credit the occurrence, certainly very rare, of trunks of todea-forna 
over two tons in weight, notwithstanding a specimen heavier still, 
and weighed ata reliable weighbridge, being placed by me per- 
manontly in front of the Exhibition building. For some other 
measurements of tree giants of ours reference may be made to the 
fth decade 0 the Eucalyptography, where also details of enor- 
mous stem diameters and stem circumferences are set forth, and 
where, likewise, are alluded to data about huge Tasmanian euca- 
lypts, as locally furnished by the Rey. J. F. Ewing, and as render« 
ed further known already through Professor Henfrey’s Botanic 
Gazette, a3 well as through Dr. M. T. Masters’s early writings. Sir 
William Denison secured there also grand results in this respect 
nearly 40 years ago. When last year the question of “the tallest 
trees of the world” was anew discussed in connection with the 
Centennial Exhibition, I suggested specially to the Hon. John 
Forrest, the Minister of the Lands Department of Western Aus- 
tralia, that the most gigantic of the karri trees might be accurate- 
ly measured by the local surveyors, in confirmation of, or collater- 
al to, the records left by the late Captain Pemberton Walcott, of 
Karridalo, who spoke of a troe of that species fully 400 feet high, 
and who related astounding basal widths 3 while another most 
trustworthy West Austrulian settler, Mr. T. Muir, of Lake Muir, 
found karri stems 300 feet long to the first branch, as reiterated in 
my Select Plants. I saw there myself, particularly towards thé 
Gordon River, karris of marvellous height. in dense underwood. 
Here with us giant trees should be particularly sought for where 
the eucalyptus forests merge into those of the evergreen beech, 
What the recently-discovered extensive sequoia forests in Southern 
California may yet revonl of colossal trees romaine yet to be asoor. 
tained. _frofessor Brewer noted several spocies of Pinus in the 
“United States, excoptionally, as 300 feot high, bat these proud indi. 
vidual trees went likely out of oxistence. Here I have, with others, 
repeutedly urged that tracks should be cut to any yet-remaining or 
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newly-discovered giant trees for easy approach of. visitors to the - 
spot, and that such wonders of the empire of plants should be re~ 
tained as Stato property, duly protected by law, tho ground to be 
cleared around, and to be fenced off, so that also the next genera~ 
tions may yet onjoy a view of these living wondrous structures of 
centuries’ growth, As the Australian Association for the Advance- 
ment of Science will hold its next annual meeting in Melbourne, 
Jot us fain hope that the few veritable giants of the forests at pre- 
sent known may come within convenient reach in time: for the 
mecting—January, 1890, also to the members, their ladies and 
friends, many from tho neighbouring colonies, and, as the railway 
hy that time will be ready to Bright, the Association may, perhaps, 
uvail itself extensively of the chance to visit the Australian Alps 
right up to the glaciers —Banow Fzrp, Von Muriurn.—ZIn Argus. 


Taz Opormerous Grasss or Inpra ann Crrton,—There is 
great uncertainty about the number of odoriferous grasses growing 
in India, on account of the confusion in which the subject hus been 
involved by various botanists and writers, wha overlooking varieties 
caused by cultivation or otherwise, have unconsciously multiplied 
species. 

This can only be cleared up by a practical botanist who has 
travelled all over India and Ceylon, or had before him « collection 
of plants from these countries, There is no doubt that when he 
comes to describe the order Graminee in his Flora of British India 
now in course of being written, Sir J. D. Hooker will, with the 
materials in hand, throw much light on the subject. 

The present contribution is intended as the description of an 
Andropogon, which I think is a new one, and does not presume to 
clear up the obscure points about the scented grasses which may 
exist in India, for my knowledge of botany in general is poor and 
limited to # few tracts of the Bombay Presidency. 

Before I describe this Andropogon to you, let me briefly mention 
those that are already more or less known. We find the following 
growing wild or cultivated in different parts of India and in Ceylon 
and yielding aromatic oils and other scented products: 

1. Andropogon Nardus, Linn.—This is a magnificent looking 
grass, with leaves glaucous, large and attenuated at the end; the 
stom six feet high or even more, with a long drooping panicle about 
two feet or more in length, consisting ef numerons panicled 
branches, According to General Munro, the distinguishing features 
of this grass are its rufous colour, short spikes, and narrow leaves, 
This plant, which is said to grow wild in Ceylon, is also met with 
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in certain parts of the Madras Presidency, particularly in the 
Southern portions, near Travancore. It is also cultivated in Coylon 
and Singapore, whence considerable quantities of the oil distilled 
from it finds its way to the European markets, where it is known 
under the name of Citronelle oil. (See a beautiful drawing by- 
Trimen and Bentley in their work of Medicinal Plants, p. 297). 

2. Andropogon citratus, DC,—This grass yields the lemon grass 
oil, or oil of verbena of commerce in India. It is found in gardens, 
and appears to occur only in the cultivated state, although it is 
stated that in Ceylon it may be seen growing wild side by side 
with the first-mentioned species. The closo resemblance it beara 
to the former would seom, however, to suggest the idea that it is 
only a cultivated variety of A. Nardus. : 

The specimen on the table, collected in the garden of the Bishop 
of Damann at Colaba, belongs to this plant, which is also shown in 
Plate 280 givon by Wallich in his Plante Asiaticw Rariores under 
the name of Andropogon Schamanthes. Andropogon citratue is 
known to the natives of India under the namo of Oli-cha (green tea), 
and is in fact used at times for aromatizing this beverage and in 
flavouring curries, An infusion of the leaves-is used as a diaphoretic 
in febrile cases and also in flatulent affections. The oil is used in- 
ternally for allaying vomiting and gastric irritability in case of 
cholera. It is also used externally in rhoumatism. 

Tho properties and uses of the last-mentioned species 4, Nardus 
are similar to those of Andropogon eitratus, 

8. Andropogon laniger, Desf.—(See Fodder Grasses of the Plains 
of North-Western India by Duthie, Plate 28). Thia grass, known 
as woolly Andropogon, grows extensively on the northern coast of 
Africa from Egypt to Algiers. It is also fouhd in Arabia and in the 
north of India, According to Mr. Duthie it is common on cultiya- 
ted land in Sind, the Punjab, Rajputana and parts of the N..W. 
Provinces, and it is also recorded from Thibet at an clovation of 
11,000 feet. I had only one specimon (now lost), said to he from the 
Deccan. It is not ascertained whether this grass is distilled for the 
productian of its oil, but its roots are sometimes used like khas-khas 
in the manufacture of tatties. 

4, Andropogon versicolor, Noos.—This grass exists in the more 
elevated parts of the Central Provinces of Ceylon, Mr. Thwaites 
says :—“Tho inflorescence of this species has, when crushed be- 
tween the fingers, u rather agreeable aromatic odour. The essential 
ot appears to be situated principally at the base of the spikes 
ets.’ 


5. Andropogon Schananthus, Linn ; A. Martini, Roxb.; A. pach« 
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nodes, Trin. (Sp. Graminearum, Vol. UIL., Plate 327) A, nardoides, 
Nees; A. calamus aromaticua, Royle; (Lllnstrations of Him. Botany, 
Plate 97), @ variety with dense inflorescence. . 

This grass, named Ginger-grass by Europeans, is known to na- 
tives as Rosa, Rasha, Rose, &c. It is of all the Andropogons the 
best known, It appears from the Bombay Gazetteer, Vol. XII, 
that in Khandeish people distinguish two varieties, one with bluish 
and the other with white inflorescence, This is what the Gazetteer 
says :—“ Another important branch of distilling is the preparing 
of oil from the forest grass known as Rasha (Andropogon Schenane 
thus), which is of two kinds, one with bluish and the other with 
white flowers, The oil produced from the first is of a green colour, 
and is called Sophia, that from the other is white, and is called 
Motia. The Motia oil fetches a higher price than the Sophia, 
Both grasses grow freely, though not very widely, in many open 
hill sides in Wost Khandeish, especially in Akrani.” 

An intelligent Parsee, who some years ago farmed a field in Khun- 
deish for distilling oil from this Andvopogon, tells me that there is 
no such thing as blue or white varieties; that the grass which 
bears bluish-green and white inflorescence when young becomes 


red when ripe, This accords with my observation regarding the . 


changos of colour which this 4ndropogon undergoes as it grows 
in tho Deccan and Konkan, When young the hairs of its spikelets 
give it a peculiar greenish-blue or whitish appearance, but when it 
xtows older the whole of tho inflorescence with the bracts, or floral 
leaves, especially when these are exposed to or dried in the sun, 
becomes reddish as anybody oan verify this fact on their way to 
Poona at the end of the rainy season, and from the several speci- 
mens laid on tne table collected in the Deccan, Thana and Khan- 
doish. Those of the last place and the two bottles of oil were kindly 
sent to me by a Government officer. On examination you will find 
all the Khandeish specimens to be of reddish-brown colour, and the 
kind of oil named Motia is of a rather clear golden colour, resemb- 
ling olivo oil, and the Sophia turbid or reddish, not white, as stated 
in the Bombay Gazetteer. There are also on the table specimens 
received from Nasik, the inflorescence of which is of a beautiful 
admixture of bluish-whita and reddish eolour. 

Now the question is whether the two varieties, blue and white 
mentioned in the Gazetteer, aro coloured red by age. It is prob- 
able that the same plant may bear inflorescence bluish-white and red 
at difforont stages of its growth, and the colour and density of its 
oil may vary according to the process of distillation employed, or 
according to the age at which the plant is out, 
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It may also happen that instead of varieties there may be distinct. 


spooies. Roxburgh, in his Flora Indica, describes an aromatic spe~ 
cies under the name of A, Zwarancusa. Some botanists, however, 
think that this description applies partly to A. laniger and partly to 
A, Schenanthus. Others believe that there is in Northern India a 
grass with white hairs which, though closely allied to 4. Schanan- 
thus, is a distinct species. 

Fluckiger and Hanbury, in describing in their Pharmacographia, 
page 663, the uses of grass oil say :-—~“ Grass oils are much esteemed 
in India as external applications in rheumatism and other such 
affections ; Ruse oil is said to stimulate the growth of hair. Inter- 
nally grass oil is sometimes administered as a carminative in colic, 
and an infusion of the leaves of lemon grass is prescribed as a 
diaphoretio and stimulant, In Europe and America the oils are 
used almost exclusively by the soap-makers and perfumers. Tho 
foliage of this large odoriferous species of Andropogon is used in 
India for thatching, it is eaten voraciously by cattle, whose flesky 
and milk become flavoured with its strong aroma. 

But the most remarkable use made of any grasa oil is that for 
adultering Attar of rose in European Turkey. The oil employed 
for the purpose is that of A. Sohenanthus, Linn., and it is a curi- 
ous fact that its Hindustani name is closely similar in sound to the 
word Rose. Thus under the dosignation Rusa, Rowsah, Rosa, Rose, 
or Roshe, it is exported in large quantities from Bombay to the ports 
of Arabia, probably chiefly to Jeddah, whence it is curried to Tur- 
key by the Mahomedan pilgrims. In Arabia and Turkey it appears 
under the name of Idris Yaghi, while in the attar-producing 
districts of the Balkan it is known, at least to Europeans, as 
Geranium oil or Palmarosa oil. Before being mixed with attar the 
oil is subjected to a certain preparation, which is accomplished 
by shaking it with water acidulated with lemon-juice, and then 
exposing it to the sun and air. By this process, recently described 
by Baur, the oil loses its penetrating after-smell, and acquires 
a pale straw colour, Tho optical and chemical difference between 
grass oil thus refined and of attar of roses are slight, and do not 
indicate 2 small admixture of the former. If grass oil is added 
largely to attar it will prevent its congealing. ” 

Dr. Dymock, in his interesting work “ the Vegetable Materia Me- 
dica of Western India.” says :—“The annual export of Rosa oil 
from Bombay to the Red Sea ports and Europe exceed 40,000 Ibs.; 
it is much used by the Arabs and Turks asa hair oil. Tho Bombay 
dealers know nothing of its being used to adulterate otto of roses. 
In India sandal-wood is used for the purpose.” Tho learned 
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doctor makes no mention of two varieties of Roosha grass. and their 
oils described by the Gasetteer. 

All the Andropoyons mentioned hitherto belong, as you will per~ 
ceive, to the section called Cymbopegon. There are, however, two 
other species also found in India which belong to the section Gym- 
nopogon, one of these is Andropogon muricatus. This is a tall grass 
plentiful in the moist plains of Southern India particularly Bengal. 
The ancient rulers of the country appear to have levied an impost 
upon its cultivation. This grass is known on this side of India as 
Valeru and Vala and is used in some provinces as a thatching ma- 
terial or as fodder. When young it is eaten by buffaloos. ‘The 
roots, named khas-khas are used in making the fragrant fans and 
tatties. It is said that the roots are exported to Europe, where they 
are employed in perfumery, and they are used in India in cases 
of fever in the form of an infusion, &. 

In the Jhang Settlement Report, it is stated that its tough roots * 
are used in making ropes, and also that the brush employed by tha 
weaver for arranging the threads of the wob-baskets are made of 
the stems. In Ondha perfume called Ztar is extracted, and used 
medicinally. (See Dymock’s “ Vegetable Materia Medica” and 
Duthie's “ Fodder Grasses,” Plate 24). 

All the Andropogons mentioned above have been deserihed by 
various authors, but the following, as far as my knowledge and read- 
ing go, has not been described by any ; I have therefore named it 
A, odoratus, 

It is known to the natives as Gawat Wedi. I camte across it 
whilst arranging plants and dissecting spikelets of grasses for Dr. 
Lisboa. 

Description.—Culm erect, 8-5 foet high, sometimes branching 
from the lower part, glabrous; nodes long-beardod, leaves lanceolate, 
cordate at the base, acute or acuminate, with a few long hairs; 
tho lower cauline and radicle leaves long; the upper small but their 
sheaths very long; ligula small; spikes numerous, erect branched, 
pedicellate (the pedioel of the lower spikes longer), and congested 
at the ond of a long peduncle without a sheathing bract and forme 
ing an erect, dense, ovoid panicle. The rachis, pedicel and the spikes 
covered with long silky hairs. Spikelets noarly two lines long of a 
purple colour, the sessile and the pedicellate nearly similar ; outer 
glume of the sessile spikelet rather thin, many-nerved, somewhat 
obtuse and covered with long silky hairs, with a pit in some spikelets 
of the same plant and absent in others; second glume as long as the 
first or little longor, but broader, thin, and keeled; third glume 
thinner and hyaline; fourth glume emaller or an awn 4-1 inch long, 
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with an hermaphrodite flower at the end of the pedicel. Pedicel 
of the pedicellate spikelet covered with white hairs, but the spikelet 
almost free of hairs, Outer glume stiff with five or more nerves 
not prominent, almost obtuse; second glume thinner, with three 
nerves somewhat broader but as long as the first; third glume 
hyaline, smaller; fourth glume very small, hyaline or none; no awn; 
at the top of the pedicel three stamens not well formed and not as 
large as in the hermaphrodite flower. 

This grass is common at Lanowli on the right side of the 
station in the fields beyond the woods, whore it grows along with 
Pollinia tristachya, Thw.; Ischamum laaum, R. Brown; Arundinella 
nepalensis, Trin., and other annual grasses. The purple-coloured 
spikes of A, odoratus and Pollinia tristachya congested at the 
end of long peduncles form a most elegant and beautiful feature of 
the scenery of the field towards the end’of the rainy season. It is 
said to be not uncommon at Khardi, Thana. I have found it in 
the collection received from this district. 

From the description and from the specimen laid on the table, 
you will see that this Andropogon belongs to the section Gymnopogon, 
and is different from all other aromatic Andropogone, and as I 
believe it to bo a new species, I have called it as stated above, A. 
odoratus. The Jeaves and the inflorescence also, when pressed be- 
tween tho fingers, emit an odour altogether differont. If you examine 
the small quantity of volatile oil, of a beautiful golden yellow colour, 
which is on the table ina tiny little glass tube marked A. odoratua, 
and compare it with that of Martini in another similar tube, also on 
the table, extracted by Mr. Prebble, of Messrs. Kemp and Co., you 
will certainly pronounce that the odour of the new species is soft, 
sweet, and more agreeable than that of A. Martini; and if it be 
manufactured on a large scale, with great care and by an improved 
process, if practicable, it may prove superior even to that of A. 
Nardus and A. citratus. 

Chemical analysis could not be undertaken, boonuse tho quantity 
of tho oil extracted was too small for the purpose.—(Mrs, J. C. 
Laszoa at Meeting of Bombay Natural History Society). 
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A NEW VIEW OF JARDINAGE, 
1. 


Every one of our readers who has imbibed hie first ideas of ° 
forestry from Nancy will have welcomed the appearance of their 
old veteran master in the present discussion. May the letter from 
him, which was published in our July issue, be only the forerunner 
of many others to follow. 

Wo regret that a personal element has been introduced into the 
discussion. Our second article, which appeared in February last, 
merely stated that the system of jardinage and tho developmonts 
of which it is capable have not received fair treatmentat the hands 
of the great body of French foresters. To prova our position it 
was necessary to quote from the text-books which have served as 
the basis of teaching in Franco since tho establishment of the 
Nanoy Forest School at the commencement of the seeond decade 
of this contury. Wo meant no personal reflection on the grand 
old foresters who wrote them. 

Mr. Porter has ia no way shaken our position, for he has 
brought forward no argument egainst it. His attack on it is 
simply limited to assorting that our article contained “incorrect 
statements about the teaching of the French school.” Without 
intending any disparagement to that great institution, which from 
the Rue Girardet has for the past 60 years moulded, through its 
alumni, tho systoms on which the splendid forests of France aro 
now managed, we have no reason lo withdraw or mnodify any of 
the statements made in the article in question, Wo have taken 
tho trouble to read through carefully again the various French 
text-books, and not excepting even Boppe’s Traité de Sylviculture, 
which had not appeared when our article was written, they have 
again left on our minds the impression that jardinage as a system 
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of cultura can ha adopted only as apie aller, faute de mieux. Be- 
sides this, we have discussed the matter with several old Nancéens, 
and they entirely support our statement. 

Mr. Porter says, “ns for the mode des éclaircies, that it is the 
method par excellence for forest in the plains no one will deny.” 
‘We have soen in our rambles a very large area of our plain forests, 
and can without hesitation say that for 99-100ths of them the 
mode des delaircies wonld not only be the worst possible system of 
treatment to apply, but is practically totally inapplicable, 

The mode des éelaircies is certainly a most excellent one wherever 
circumstances are favourable for its adoption, and we have no 
quarrel with it at all ; but we must be careful never to lose sight 
of the proviso that circumstances should be favourable for its adop- 
tion. It is in forgetting this very obvious proviso that foresters 
whose ideas are based only on what they have observed in Franca 
are apt to attempt to generalise the system too much in India. In 
order to apply the system we require several concomitant conditions, 
the principal of which are (i) more or less complete uniformity of 
the main factors of growth, viz. soil and climate, (ii) species, soil 
and climate capable of producing a more or less lofty, more or less 
complete, leaf canopy, and (iii) two, or at the outside three, gro- 
garious species, all of which aro readily marketable from the time 
they reach the pole stage. How many forests are there in India 
which present these three conditions ? . 

Tho mode des delairoiee and jardinage, as systems of treatment 
and management of forests, are the very antipodes of one another, 
and it is surely wise to admit that in the boundless domain of na- 
ture there are numerous intermediate terms between these two 
extremes, each being the best under the peculiar circumstances 
proper for it. The mode des éclaircies is undoubtedly the best if 
we have to do with normal or nearly normal and uniform conditions, 
and jardinage, in the strict sense in which alone it is understood by 
the dominant school of French foresters, is as unquestionably the 
best where the conditions are peculiarly difficult for regeneration 
and growth. But which of these two systems ure we to apply 
when neither of these extreme classes of conditions prevails? The 
obvious answer to this question is that we should in each case, re~ 
gardless of the one and the other system, devise and apply those 
measures of treatment and management which yield the best re- 
sults in the particular case. It is no use attempting to force na- 
ture to move in grooves diametrically opposed to her own ways, 
and foresters who, like M. Gurnaud, rebel against futile attempts 
to put nature into a strait waistcoat, deserve the sympathy and * 
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thanks of all forestera who, while not neglecting local conditions 
and requirements, endeavour to arrive at the fundamental princi- 
ples of their scionco in each case through a mass of obscuring 
Jocal details. 

As a sign of tho times, we welcome the inclusion, in M. Boppe’s 
recent excellent work, of a short description, under the designation 
of traitement jardinatoire, of the group method. May it be an 
earnest for a more just appreciation, on the part of our French 
comrades, of systems of culture to which they have hitherto been 
atrangers. Before condemning such systems, they should remember 
that even their own pet system (mode des éclaircies) has, to use M. 
Broilliard’s words, “hardly passed its infancy.” Indeed, it was to 
avoid the defects inherent in that method that the group method 
was devised. Where this latter has beon practised for some time 
it has answered the expectations of its projectors 5 and to attempt to 
cast ridicule on it by ironically saying that it “is to prove ‘naturo’s 
own method,’” or that “ Dehra Duin isin possession of the true natural 
method,” is not the way to prove that it does not answer its purpose. 
M. Broilliard says that “ the Nancy Forest School is proud of never 
having deviated from these two fundamental principles, viz., to ensure 
natural reproduction, and to obtain the most useful material.” Now, 
the group method not only aims at securing natural “reproduction, 
but, au a nocessary consequence of the principle on which it ia 
based, actually secures it with greater certainty than the mode des 
éclaircies ; and as regards the production of the most useful mate~ 
rial, Boppo himself says that in the group method “the jardinatory 
fellings mado for securing the new gencration have for effect the 
favouring of diametral growth. Thus the crop preserves all its 
vigour, and in the end, as a consequence of its passing insensibly 
from a close-canopied state to an open one, and finally to one in 
which tho trees are isolated, it consists only of powerful stems of 
priceless value.” That M. Broilliard has not correctly understood 
the group method is evident from his comparing it to the “ trans- 
formation fellings, * * * tho object of which is to constitute 
ultimately a uniform stock by gradually transforming the irregular 
jardinago forest into a regular and uniform one.” 

Again, in condemning the rage for manufacturing eystems, M. 
Broilliard pats into the hand of his opponent the most fatal 
weapon that can be turned against himself, Says he:—* Nature does 
not produce systems. Satisfactory and true methods for treating 
forests are the result of experience gained by observing facts (ea 
perientid rerum).” That is just what the uncompromising defendors 
of the mode dee delaircies especially fail to realise. They build 
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up an ultralogical system, moulded on the requirements and cir- 
cumstances of 2 normal or ideal forest, divide the actual forest up 
into a fixed number of sections, and try to force them into a frame- 
work of the most beautiful symmetry, although, from the time 
that tho universo was an “ abysmal void,” nature has never tolerated 
being putinto fetters. When they come to draw up their working 
plans, the parvellaire or formation and examination of compart= 
ments brings out at every step wide divergences from the normal 
state, which, however, these relentless seekers after the ideal stato 
only make it their highest pride to circumvent, quite heedless of 
whether somo less uncompromising treatment might not yield much 
superior results in the partioular case. The glory of those who 
rebel against the tyranny of the mode dea éelaircies is that they 
seok in each case do what is best, totally disregardless of paper 
systems. They do not, in their treatment of bigh forest, rigidly 
confine themselves to only two diametrically opposed lines of 
work, but give themselyes complete latitude to diverge from those 
lines a3 widely as the cireumstances in each case require, in other 
words, allow themselves to be guided solely by hard facts, by 
eaperientia rerum. 


FIRE CONSERVANCY AND THE LEVEL OF WATER 
IN SPRINGS. 


Ir is not often that we light upon facts establishing conclusively 
the many benefits conferred on the human race by the conservation 
of forests, and it is, therefore, with much satisfaction that we quote 
below extracts from recently published State papers. 

In his Forest Administration Report for 1887-88, Mr. Shuttle- 
worth, Conservator of Forests, Northern Circle, Bombay Presi- 
dency, writes — : 

“Tt is always difficult to prove that fire-conservancy can do any 
good and has had any appreciable effect beyond the improvement of 
the young timber and of vegetation generally in the forests protected 
aguinst flres ; but there is a remarkable circumstance in the Khandesb 
District, which bas attracted the notice of Land Revenue Officers, 
and of the people of the locality, and which, in the Conservator’s 
opinion, owes its creation entirely to improved forest-conservancy, 
mainly in protection against fires, A general rise of the water level 
has been observed in the Sivda and Chopda télukds upon the north 
dank of the Tapti river, ‘The whole of the uplands comprising the 
Satpuda hi which drain upon the cultivated lands of the Sivda and 
Chopda télukés, are included in “ Reserved Forests,” the boundaries of 
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thanks of all foresters who, while not neglecting jocal conditions 
and requirements, ondeavour to arrivo at the fundamental princi~ 
ples of their science in each case through a masa of obscuring 
Jocal details. 

Asa sign of the times, we weleomo the inclusion, in M. Boppe’s 
recent oxcollent work, of a short description, under the designation 
of traitement jardinatoire, of the group method. May it bean 
earnest for a moro just approciation, on the part of our French 
comrades, of systems of culture to which they have hitherto been 
strangers. Before condemning such aystems, they should remember 
that even their own pet system (mode des delaircies) has, to use M. 
Broilliard’s words, “hardly passed its infancy.” Indeed, it was to 
avoid the defects inherent in that method that the group method 
was devised. Where this latter has been practised for some time 
ithas answored the expectations of its projectors ; and to attempt to 
cast ridiculo on it by ironically saying that it“ is to prove ‘ naturo’s 
own method,’” or that “ Dehra Duin isin possession of the true natural 
method,” is not the way to prove that it does not answer its purpose. 
M. Broilliard says that “the Nancy Forest School is proud of never 
having deviated from these two fundamental principles, viz., to ensure 
natural reproduction, and to obtain the most useful material.” Now, 
the group method not only aims at scouring natural reproduction, 
but, ay a necessary consequence of the principle on which it is 
based, actually secures it with greater cortainty than the mode des 
éelaircien ; and as regards the production of the most useful mate- 
tial, Boppo himself says that in the group method “the jardinatory 
fellings made for securing the new generation have for effect tha 
favouring of diametral growth. Thus tho crop preserves all its 
vigour, and in the end, as a consequence of its passing insonsibly 
from a close-canopied state to an open one, and finally to one in 
which the trees are isolated, it consists only of powerful stems of 
pricoloss value.” That M. Broilliard has not correctly understood 
the group method is evident from his comparing it to the “ trans- 
formation fellings, * * * the object of which is to constitute 
ultimately a uniform stock by gradually transforming the irregular 
jardinnge forest into a regular and uniform ono.” 

Again, in condemning the rage for manufacturing systems, M. 
Broilliard puts into the hand of his opponent the most fatal 
weapon that can be turned against himself, Says he:—“ Nature does 
not produce systems. Satisfactory and true methods for treating 
forests are the result of experience gained by observing facts (ea 
perientia rerum).” That is just what the uncompromising defendors 
of the mode des dolaircies especially fail to realise. They build 
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which come well down to the base contour lines. Thus the forests 
constitute a high level natural reservoir, located much above and com- 
manding the entire champaign country between them and the great 
river, the Tépti, which is the maind rain in thie part. Forest oon. 
servancy against indiscriminate fellings, against over-powering grazing, 
againat fires, bas changed the complexion of the Sdtpudas : the forest 
growth has become more dense, the natural reproduction of the trees 
much more active and vigorous; the grasa in still open savannaha, 
which are fast disappesring, is forming a thick felt undor foot, owing 
to the root-stocks meeting under ground; and owing to these causcs, 
the water storage power of the Sétpudas has increased very greatly 
of late years, and will increase more. As the genoral line of drainage 
is from east to weat, the rise of the water level in the plains has shown 
iteelf first at the upper or eastern side, where the foreats are broader.” 

On the above the Government of India, in its review of the 
Roport, remarks as follows :— 

“It is noticed with satisfaction that the Government of Bombay 
hss under consideration the question of the extension of fire-protection 
in the Southern Circle, and intends to increase the responsibility of 
villagers in respect of fires occurring within the limits of their 
villages ; for Mr. Shuttleworth’s remarks (which have been read with 
great interest), in paragraph 121 of his Report on the results of the 
exclusion of fire from forest areas, show tho advantages derived from 
fire-protection, and prove the advisability of extending it. The remarks 
will be brought to the notice of the Editor of the Indian Forester.” 

In connection with this subject, we would invite attention to a 
note lower down, which we have translated from the Revue dea 
Eaus et Foréts, 
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which come well down to the base contour lines. Thus the forests 
constitute a high level natural reservoir, located much above and com- 
mending the entire champaign country between them and the great 
river, the Tapti, which is the maind rain in this part, Forest con. 
servancy against indiscriminate fellings, against over-powering grazing, 
against fires, hea changed the complexion of the Sétpudas: the forest 
growth has become more dense, the natural reproduction of the treea 
much more active and vigorous; tho grass in still open savannahe, 
which are fast disappearing, is forming a thick felt under foot, owing 
to the root-stocks meeting under ground; and owing to these causes, 
the water storage power of the Satpudas bas increased very greatly 
of late years, and will increase more. As the general line of drainage 
is from east to west, the rise of the water level in the plains has shown 
itaelf firet at the upper or eastern side, where the forests are broader.” 

On the above the Government of India, in its review of the 
Report, remarks as follows :— 

“It is noticed with satisfaction that the Government of Bombay 
has under consideration the queatien of the extension of fire-protection 
in the Southern Circle, and intenda to increase the responsibility of 
villagers in reapect of fires occurring within the limite of theit 
villages ; for Mr. Shuttleworth’s remarks (which have been read with 
great interest), in paragraph 121 of bis Report on the results of the 
exclusion of fire from forest areas, show the advantages derived from 
fire-protection, and prove tho advisability of extending it. ‘The remarks 
will be brought to the notice of the Editor of the Indian Forester.” 

In connection with this subject, we would invite attention toa 
note lower down, which wo havo translated from the Revue des 
Eaux et Foréts. 


DESTRUCTION OF THE DEOTA TIMBER SLIDE. 


Tux following account of the total destruction of the Deota 
timber slide in the Jaunsar Division School Circle, N.-W. P. 
. and Ondh, by landslips and unprecedented flood on the night of 
the 9th August last, may interest the readers of the Indian 
Forester, many of whom are acquainted with that forest, The 
sliding of sleepers commenced this season on the 13th July, and 
up to the date of the disaster 26,725 metre gauge sleepers were 
slid to the Thadiar Dep6t, situated on the bank of the Tons, from 
which place the timber is floated in November and December 
to the Daghpathar Depdt on the Jumna. The slide worked 
admirably this season, both during day and night, and the addi- 
tion of the magnetic bells’ line solved the difficulty of preventing 
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damago to the slide by the jamming of sleepers, which was form- 
erly tho weak point in its working. 

From the Ist to Sth August a good deal of rain fell at Deota, 
50 that the hill sides were thoroughly saturated, and a good many 
landslips occurred in the neighbourhood of the wet slide, which 
caused some trifling damage, and partially interrupted tho sliding 
work on the 7th and 8th August. 

On the night of the 9th, about 8 P.M., an unprecedentedly heavy 
storm broke over Deota, and the rain gauge, which is capable of 
rogistoring 64 inches, soon overflowed, so that probably 10 or 12 
inches of rain fell during the night. 

This sudden downpour, which appears to have been Heaviest 
from 9 to 10 P.m., caused numerous landslips, principally in the 
Partil and Temple blocks, which, together with an immense 
volume of wator, soon fell into the “khud” at the head of the 
timber slide, the flood arriving there suddenly about 10-30 P.m. 

The small brook close to the Deota bungalow, which is scarcely 
sufficient for the water-supply during the hot weather, is stated to 
have become « rosring torrent; and what was formerly looked upon 
asa stable precipice above the forest. garden suddenly collapsed, 
burying the garden in its débrie, Tho flood in the main Deota 
“khud ” must havo been terrific; and, judging from tho marks left, 
the mud and water was probably 40 to 50 feet deep, and the force 
of the torrent such that 10 feet deodar logs from the Deota forest 
were carried right into the Tons river, and whole treas from the 
Thadiar valley were also washed away. 

Rocks and boulders weighing 50 or 60 tons were also trans- 
ported by the action of the mud for a considerable distance; whilst 
smaller ones were carried right into the Tons river..At various places 
on its downward courso the torrent seems to have been temporarily 
stopped by accumulation of débris, so that it arrived at the Thadiar 
Depdt in a series of rushes at intervals of about 0 minutes. 

Nothing could of course withstand such a flood, and the whole 
timbor slide, the length of which was 2} milos, was, with the oxcep- 
tion of about 10 chains in the rice fields neat Thadiar, completely 
wrecked, and even tho heavy beams of tho bridges were carried into 
the Tons river, some of the débris going as far as the Railway 
at Rajghat. 

As already stated the flood reached the head of the slide about 
10-30 P.u., and so sudden was the rush of water and débris that 
12 chowkidars who were in charge of the sliding work were sur- 
prised and swept away together with the cave in which they 
appear to have beon asleep. 
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At the head of the slide about 6,000 sleepers, which were stacked 
on the usual sites, wero washed away, and either ground to pieces 
in the torrent, or carried into the Tons river. 

At the lower dept on the bank of the Tons about 37,000 
sleepers were stacked at the depdt, where it has been the custom 
to stack them during the last 10 years; but the force of tho torrent 
was such that about half of the depétland was carried away, and 
13,500 sleopers went adrift. At a short distance above the Thadiar 
Depot the stream split into two branches, one of which poured down 
past the forest bungalow, bearing away part of the verandah, and 
destroying the out-houses, also threatening the safety of the Thadiar 
suspension bridge. 

The physical features of the Thadiar stream have been completely 
changed, and waterfalls and “khuds” formed at places which were 
formorly of easy gradient; the whole valley being now in such an 
‘unstable condition, that any idea of reconstructing the slide, even 
ona temporary plan, is out of the ‘question. It may be stated 
here that the Deota timber slide was constructed in the year 
1876 and 1878, the original cost being Rs, 26,000, and the amount 
of timber oxported by its agency amounts to about five lakhs of 
sleepers. 

The saving due to the construction of the slide, up to the date of 
the catastrophe, amounted to about Rs. 20,000, not to mention the 
fact that without its aid, owing to scarcity of labour, the timbor 
from the Deota forest could not have been got out at all. 

E, McA. M. 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 
(Continued from page 262). 


8. Number, selection and measurement of the sample trees. 


* The number of sample tress ta he measurad will depend on the 
method of survey adopted, and on the size and the degree of uni- 
formity of the crop, The method of survey which requires the 
smallest number is that of the average treo, 2 or 3 stems sufficing 
if the crop is regular. In survey by diameter-and-height classes 
from 6 to 15 trees must be measured. Draudt’s method requires 
from 10 to 15, 

Since special circumstances, indopondont of the method of sur= 
vey, often limit the number of trees that may be folled, the choice 
of the method of survey must, in such cases, be regulated by the 
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number of trees which it is permissible to fell. It must, howover, 
be borne in mind that the greatest accuracy in measuring the 
sample trees can never compensate for smallness of numbers, 
Averages derived from the measurement of a large number of 
trees will, even if the measurements have been made less carefully, 
be more trustworthy than those obtained with tho help of a smaller 
number of trees. There is less error in estimating the contents of 
a large number of standing trees with the aid of Volume Tables, 
or by means of the rickt-hoight, than in measuring up an insuffi- 
cient number of felled trees in the most accurate manner possible, 

The care exercised in selecting the sample stems must be in 
proportion to the smallnoss of their number. They must be as 
nearly as possible correct representatives of their class in respect 
of height, form and branching, and all forked and otherwiso 
abnormal trees should be avoided. Moreover, the boles should be 
perfectly regular at tho places where the diameter has to be mea- 
sored. At least two diameters should be taken at each place to 
obtain a correct average. When the number of sample trees to be 
felled is large, they should be situated at different points of the 
entire crop. The sample trees should always be chosen imme- 
diatoly after the onumeration survey has been completed, and by the 
same person who has conducted this survey, and who has therefore 
a correct and vivid genoral impression of tho character of the crop 
and the component trees. 

The cubing of the samplo trees should bo effected as accurately 
as possiblo by the rules already Iaid down for the measuroment of 
felled trees. 


9. Valuation survey by means of the richt-height. 


The lower diameters of all the trees of the crop being known 
from tho enumeration survey, the total basal area A is calculated 
therefrom. Next tho richt-height of a sufficient number of sample 
stems should be observed, and the average of all theso figurés 
asaumed as the richt-height H, of the whole crop. Tha contents of 
the crop are then obtained from the formula 

C=4 AH, + Ak, 
The contents of the branches must bo added aa a Percentage, 
which must be taken from tables, or deduced from the results of 
previous surveys of similar crops. 

The crop may of course bo divided into diameter-and-height 
classes, and the average risht-height determined for each class 
soparately, 
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10. With the aid of tables of form-factors or volumes. 


The diameters of all the trees of the crop are already known 
from the enumeration survey. The heights of a sufficiently large 
number of trees must be measured, and tho average heights which 
correspond to different diameters determined therefrom. The fol- 
lowing is an example, exhibiting a convenient mode of arrang- 
ing and manipulating the various figures + 2 


‘Diameter in inches. | 8 | wo | 13 | u| 16 | 18 | 20 | 2 | 2 | 268 


| Height in feet, 


ALL) 1 nal 114! 118] 120) 117 
114) 112) 112) 115; 112) 117] «+ 
UMA. | 114) we | nee | 116) owe 


Specios—Becch, ... 


Total height, ++| 82] 194] 813] 836) 223) 341, 229, 227] 353] 117 
Average height, | 82] 97) 104) 112) 112) 114) 114 114) 118) 117 
Corrected height,| 82) 97] 104) 110] 113) ve] 114) 114) 116] 117 


The calculation is completed thus (in the field-book itself of the 
enumeration survey)— 


Compartment 11. 


i ‘ ca CoxtEsts. 
a #12 |— -— 
3 : 
a Species—Boech. so | Be, [eid ace 
i 3 | 23|———— 
A 2 2% | Solid cubic feet, 
8 Bs 50} 82} 13-9] 695 
10 es 114] 97/268) 2,937 
12 22 158] 104] 41-2) 6,510 
4 oa 156| 110] 60-0] 9,360) 
16 232 128] 113] 82-1) 10,509] 
18 Bed 66] 114) 107-0] 7,062 
20 BES 49] 114) 183-0) 6,586] 
22 £22 19] 114, 163-0 9,097 
24 aos 12) 116, 198°0| 2,376) 
26 2g 5| 117| 237-0) 1,183] 
750... |. [49,817] 
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The “contonts per troe” are obtained from the tables of form- 
factors or volumes, as the case may be. 


11. Valuation survey by ocular estimate. 


Two modos of procedure may be adoptod— “ 

I.—The contents of each tree of the crop may be estimated, the 
contonts of the entire erep being then obtained by a 
mere sum of simple addition. Such a procedure, how- 
ever, takes es much time as a complete enumeration 
survey based on the actual mensurement of the diameters 
of the trees, and once the diameters have been measured 
and recorded, there ts very little extra trouble in measur- 
ing the heights of a fow trees and obtaining the contents 
of the crop by the much more trustworthy method of 
valuation by tho richt-height, or with tho aid of tables of 
form-factors or of volumes. 

IL—Tho contents of the whole crop may be ostimated en bloo. 
An intelligent forester who hag had long local oxperience 
in the clean-felling of coupes can often give a fairly accue 
rate estimate of the quantity of produce standing per 
nero, but tho best man is nevertheless liable to make an 
error of as much as 50 per cent, 


12. Valuation survey by means of tables of yield. 


In this method the surveyor must determine three essential 
points 

(a), The quality of tho suil und locality. 

(6), The density of the crop. 

(ce). The ago of tho crop. : 

The oldor tables of yield drawn up in Germany omitted the first 
point, For each forest or class of forest a certain convonient 
numbor of classes of soil and locality aro established according to 
the hoight attained by the trees in exch. Hence, for any particu- 
lar crop in question, we have only to ascertain the average height 
of tho trees, in order to know af once tho quality of the soil and 
locality. 

The age of the crop will be known from its past history, if it 
has ono going back far enough ; or it must ho asoortainod by ring- 
countings, if some constant relation exists between the number of 
concentric rings and the number of years in which this number of 
tings is produced. Otherwise there is no means of obtaining it 
with any dogreo of accuracy. 
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Tho density of 2 crop is an extremely difficult thing to estimate 
with sutticient accuracy. It can, of course, be determined by mea- 
suring the diameters of all the trees and thus obtaining their _ 
aggregate basal area, but this means almost as much work as far 
more trustworthy methods of yaluation survey with tho aid of 
sample trees. 


13. Choice of the method of valuation survey. 


From what has already been said in describing the various 
methods of valuation survey, it is clear that this choico in any 
given case depends— 

(a). On the required degree of accuracy, 

(2). On the nature of the crop, and 

(c). On the number of individuals that may be felled as sample. 

trees. 

Tf tho money-value of a crop is sought, as would be required if 
the crop is to he sold or the forest expropriated, or if the owner 
wished to obtain accurate statistical data regarding his property, 
Urich’s method should be employed. For the purposes of a work- 
ing plan a loss oxact method is admissible, particularly as regards 
the younger crops, which must be surveyed over again when the 
plan is revised. Hence for such crops a completo survey is seldom 
necessary, and in the sample plots the method of richt-height and 
those based on tables of form-factors or of volumes or of yield may 
be adopted. But where a certain degree of accuracy is required, 
the mothod of survey by the average tree may be employed in 
regular crops, a higher degree of accuracy being secured by the 
establishment of diameter-classes and the highest by Urich’s 
method, which is morcover the only one to udopt when it is re- 
quired to estimate the yield in the various marketable classes of 
converted wood. 

The establishment of height-classes gives a great deal of trouble 
and oxtra work. It should be avoided whonever possible, that is 
to say, as often as the heights of the trees composing the crop do 
not exhibit any marked irregularity. 


Chapter V. 
On the determination of the ages of trees and of crops, 


‘The determination of the age of trees and of crops is a problem 
which often presents insurmountablo difficulties to the Indian 
forester, sinec not only are the ring markings indistinct and 
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sometimes indistinguishable, but so many of our species form more 
than ono concentric ring of wood each year, and there is nothing 
to prove that in their case the number of rings is one and the same 
for each year. The following remarks hence’ apply only to species 
which invariably form a single distinct concentric ‘ring of wood 
each year. 


1. Determination of the age of starting trees. 


The ages of individuals of most of our conifers can, as long as 
they are branched down to the ground, be accurately determined 
by counting the number of annual shoots. Tho age of other trees 
can generally be told to within 10-20 years by a forester possessed 
of large local experience. But the most certain way of ascertain- 
ing the exact age of a tree is to uso Prossler’s borer, which should 
be long enough to roach, or all but reach, the centre of the trunk. 
This instrument: (sce figure) is a gimlet, consisting of a tubo (G) 
with a very sharp-cutting edge (E). 


c 


E 


To render the instrument casily portable, tho gimlet portion G 
can be taken off and put into the cylinder CU, which is hollow, 
and the caps of which unscrew off. 

As tho tube is forced into the trunk of a tree, a cylinder of 
wood is cut out by tho tuhe. On withdrawing the gimlst, tho 
cylinder of wood can be easily pushed out of the tube and tho ring- 
markings on it counted. When the borer does not quite reach 
the centre of tho troe, the ago of the remaining portion of the trunk 
can be estimated with sufficient accuracy. 

If the conditions of tho forest havo not materially altered since 
tha appearance of the trees oxperimented upon, the ring-countings 
wilk give also tho age of individuals of any diameter-class smaller 
than the class to which those troes bolung. 
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2. Determination of the age of felled trees. 


It is scarcely necessary to say that, under the assumption made 
at the beginning of this Chapter, the required ago is accurately 
determined by counting the number of concentric rings on the 
section of the stool or trunk, The remark made in the last para- 
graph of the preceding article holds good hero also. 


8. Determination of the age of entire crops. 


If tho crop is regular, its ago is practically the age of thé mid- 
dle class of stems composing it, and it will hence suffico to deter 
mine tho age of one of those stems, or, to be on the safe side, of a 
few of them. 

If tho crop is irregular, the problem becomes more or less com~ 
plicated, Several stems of the different diameter-classes present 
mast be examined, and when the respective ages of the several 
classos have been determined, the question to resolve is how to 
obtain the mean age of the crop from them. To take the more 
arithmetical mean of the several ages without reference to the 
rospective areas oceupied by them, or to the quantity of material 
each represents, would cvidently be wrong. We now proceed to 
investigate different methods for obtaining the trae mean ago, 
which may be defined as that ago at which a crop of uniform age 
would, under the same conditions of soil, locality, and species, havo 
produced the same volume of material as the actual erop contains, 

Let % 0) 0, +100. = rospectively the volumes of tho several 
classes aged, respectively, y,, yy) Yeeree+ Years, and Y= the re- 
quired mean age = tho age of the imaginary equivalent crop. By 
hypothesis the mean annual increment of both crops is one and the 
same ; let this increment = J. Then— 


I¥ 4+ 4, + ye 

a ee ery 
atte ta hy s 

® 2 _ 

Hence (= + 2 + Bown) Youte,+%, 


and Fe es ceseeeseeeneeneFormitla (). 


7 oy 
ro + vi + nO 


Expressed in words, the preceding formula would run thus :-— 
To obtain the mean age of a crop composed of trees of diverse ages, 
divide the total volume of material on the ground by the sum of the 
mean annual increments of the several age-classes, : 

Since the ago of trees is, at least approximately, a function of 
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their diameters, the diameter-classes may be considered as coin- 
cident with age-classes, and tho words  diameter-classes” may be 
substituted for “ age-classes”’ in the above rulo. 

Let us now investigate another formula for the case in which 
the respective areas a,, 4,, a, occupied by the diameter-classes 
are known, If ay @y a. = rospectively the moan annual 
incroment per unit of surface in tho different areas 4,, a,, a, « 
then we have 

Uy yy Vy = Oy My Yas Vy = Oy Wy Hy os 


ea 
2s 
aT 
Substituting these values of v and - in Formula (v), we have 
Ye Oa ny Ya Oy 
4 84 +09 8 ayy vse 
In the above formula, if 2, = a, = 7,5... 
ble assumption, we have 
Pa Sht ah tah 
tata, « 
The employment of this formula presupposes a knowledge of the 
respective areas occupied by the different age-classes, It is, there- 
fore, not adapted for the calenlation of the mean age of a crop 
composed of trees of various intermixed ages, but its special uso is 
for the determination of the mean ago of several crops considered 
together, or even of an entire working circle, and it is generally 
employed for this purpose. It gives the same result as Formula 
(v) when Vis approximately the age at which tho highest mean 
annuu! increment occurs. 

It now remains to investigate a formula for finding out the 
mean age of the crop when we know only the numbers 7,, 74, y-+1++ 
of trees included respectively in the several classes whose ages aro 
Yur Yay Ygeevees By the ordinary rule of arithmetic for obtaining 
averages, we have the mean age of the crop 

Ye YE Me Ha bY 
My + ty + My 

If this formula is to yield tho same result as Formula (v), it fs - 
necessary that the mean annual increment of all the diameter- 
classes should be one and the same. For let y,, xa) Xq +e++2 = the 
mean annoal increments of the average trees of the several classes, 
then 


Ail : . 
and $= a m3 50 245 sessseone 


a perfectly permissi- 


sees Formula (vi). 


sso Formula (vii). 


MX ME My Xe Ya Mad My Xo Ys Mah om 
and by Formula (v) 
Ye Ks MH xs Ya a Xs Ye 
wis ta a Os 
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Hence, in order that formula (vii) should at the same time be 
true, wo must have 
Xi = Xp = Na ceeeveee 

For Formula (vii) to give the same result as Formula (vi), it 
is necessary that the number of trees per unit of area should be one 
and the same for all the age-classes, For let »,, 4) 22-14. be res- 
peetively these numbers for the several classes, then 

My HE, V,; My Oy yi My EO MF 
and by Formula (vii) 
Ye Wet a Ya FY: 
my Mb Og Pt ae 5 


by Formula (vi) 
¥ algo =e WU Yat Me 


+ Oy + ay 


and we must hence have 
ye 

It has now been shown that Formula (vii) holds good only on 
condition («) that the mean annual increment is one and the same 
for all the diameter-classes, and (4) that the number of trees por 
aere is one and the samo at all ages, assumptions that are incom- 
patible with actual facts, Hence the employmoni of this Formula 
should be avoided. 

If in Formula (vii) we assume that n, = 2, = 7. =a; that 
js to say, that the number of stoms in each age-class is the same, 
we havo 


a Mheaty, 
Yo tn 


= the arithmetical mean of tho ages of tho sample trees. Now, in 
Urich’s method of valuation survey each sample tree corresponds 
to one and the same number of trees in the crop. Tenee if, in 
working according to that method, we deduce the mean age of the 
erop by taking the mean of the ages of the sample trees, we obtain 
the same result as if wo had adopted Formula (vii), which has just 
been shown to be incorrect. 

Novortheless, as by far the easiest way of determining the mean 
age of a crop is to take the simple arithmetical mean of the ages of 
the sample trees, let us examine under what conditions such a 
procedure would give correct results, 

Let us then suppose that in this special case the mean age of the 
crop is equal to tho arithmetical mean of the ages of the sample 
trees. Hence 

pibthnt sya tate tt rby vomula (ry) 


Type pe tig ee 
wtHyty ts 


ee 
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Multiply both the numerator and denominator of the first side of 
the equation by such a number z that the numerators of both sides 
may be equal. Then the denominators will also be equal. 
Hence ty, + 2y, + 24s Yn = Vy hy Uy veveee oP One 

and ogfetcuptontem= 24% y 2g 

nw Va Ye Yn 
Thoso two equalities are possible only on the condition that the 
first, second, third ... terms of one side are equal respectively to 
tho first, second, third ... terms of the other side, that is to say, 

ZY Sj AAS FS Mie ten = Oe 

and sete tod 


nn ee 
But volume (v) = basal area x height x form-factor = a hf, 
tbh ahh abate 


A vw We i? 
Now we may assume that in one and the same crop the mean 
annual increment of height x form-factor (viz, iy is approxim- 


ately equal, that is that 
bh 


Hence 
Theso conditions are 


Urich’s method. 

It may some times occur, when only a few sample trees are felled, 
that the smaller are found to bo older than others of larger dia- 
meter. In such a case we may still take the arithmetical mean of 
the ages on the not improbable assumption that thore is a wide 
difference of ages between the several individuals of each of the 
dinmeter-classes, and that for one sample tree that gives too high 
a figure for the mean ago of its class, there is another which gives 
the, same amount of compensating error on the other side—errors 
of excess and defect thus cancelling each other. The smaller the 
difference between tho ages of the oldest and youngest trees in one 
and the same diameter-class is, tho more approximate to the true 
mean age of the crop will be the arithmetical mean of the ages of 
tho sample trees, And the result will be all the nearer, the larger 
the number of sample trees taken is, and the more closely the 
system of forming the stem-classos approaches that of Hartig’s 
method. 
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A FORESTER’S LIFE IS NOT A HAPPY ONE. 


Dunia this last hot weather I have taken the daily maxtmam 
tomperatures from curiosity. They aro sufficiently astonishing, and 
are, I think, significant in connoction with the hardships Forest 
Officors undergo and their recompense when broken down. My 
Division ia, I imagine, a fair average one for tho ten plains’ Divi- 
sions of theso Provinces, Some of us can get a good climate in 
the rains to rebuild our shattered constitutions, but only somo of 
us. Tho readings bogan on May Ist and ceased on June 9th in 
consoquence of the rains coming on. Five days were omitted by 
accidont, of which four were ordinary hot days and one was cool. 
Mean maximum diurnal temperatures, 


28 days in a closed house, “ a 98? 

20 4,» verandah, +. a a 106° 

6 4, With house doors open in conse 
quence of rainy weather, we 91-68 


The highest reading in a closed house was 103° and in a verandah 
110. . 
Q. 


PASTEUR’S METHOD OF INOCULATION FOR 
ANTHRAX, 


Pasrxun’s system of vaccination for cattle, sheep and othor ani~ 
mals, though not established in the same firm manner as Jenner's 
vaccination for human small-pox, has, it may safely be said, passed 
its initial stages, and is beginning to find general accoptance in the 
countries of the continent of Burope. : 

A few years ago, a terrible epidemic known as charbon, probably 
so called from the black colour of the blood in the veins and organs 
of tho dead animal, most alurmingly increased the mortality of agri- 
cultural animals, and consequently created a great panic among 
European farmers, Pasteur now came forward as the great deli- 
verer. Io had already boon carrying on chemical and othor ox- 
perimonts in his modost laboratory at Paris, and was at the time 
of the epidemic busy with the “theory of fermentation.” Doing 
away with the old doctrine of spontanoons generation, ho was firmly 
convineed in his own mind that the origin of ull contagious di- 
geases could be traced to some minute microscopic germ. With 
this idea in his mind, he set to work to grapple with the malady 
that was devastating Europe. He took the blood of some of’ the 
animals dead of charbon and examined it under the microscope. 
In the ficld of viow of his instrument he observed little rods or 
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“bétons” interspersed all over inthe midst of the blood corpuscles, 
Such rods had already heen discovered by bactcriologists before 
his time, but no one had yet taken up their study in a special man- 
ner. Davaine was the first to discover stiff rod-like filaments in 
the blood of animals dead of charbon, but the matter ended there, 
and nothing more was done until such giants in the world of bac- 
teriological science as Koch and Cohn, Klein and Bravell, began 
their labours and shed light on the subject from every side ; but it 
will now be probably admitted by every one that to Pasteur, and to 
Pasteur alone, must he given the glory and honour of revealing all 
that is known of tho terrible malady which, more familiar to English- 
speaking pcoplo as anthrax or ‘splenic apoplexy’ or malignant 
pustulo, not only does its work of destruction among the lower ani- 
mals, but proves itself to be no discerner of created beings, and in 
its work of ruthless destruction spares not even man. 

Tho disease does not confine itself within the narrow limits of a 
district, but prevails over the greater part of the continent of Hu- 
rope, reaches across Siberia, is dreaded even in the west of 
South America, has been a scourge in Egypt over since the times 
of the imponitont Pharaoh and the Patriarch Moses, and, to come 
nearer home, is rife over different parts of India, proving the veriest 
plague in the north, in the districts of the Punjab. Pasteur’s 
systom of cradicating the disease must hence commend itself to 
all practical and scientific men in India ; and it is the aim of this 
article to put before all interested in the matter, in language free 
from all technicalities and in as briof a way as is consistent with 
a sufficiently clear understanding of the subject, all thoso points in 
his system which lead up to the prevention of the disease by a me 
thod' whieh really isa repetition, in a modified way, of vaceination 
for small-pow, The whole system is dependent on the injection of 
attenuated virus or “ vaccine” into the animal, which, in short, is 
the fundamental principle of vaccination. 

Before accepting this principle, it must, of course, first of all 
be proved that animals are really susceptible to the virus itself, 
and that healthy animals take the disoaso through spores and germs 
when inoculated with tho virulent virus. This fact has been 
demonstrated over and over again in Pasteur's laboratory by 
actual experiments. It may bo interesting here to givo a descrip- 
tion of one of these, which was performed in the writer's presence. 
A healthy rabbit was inoonlated by the laboratory assistant with 
the virulont virus of anthrax obtained from the blood of an animal 
previously dead of the disease. The rabbit was found dead after 
an interval of 30 bours with all the symptoms of anthrax. This 
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same animal was next dissected, and the blood being taken in a 
atate of purity from its heart, ie, free from all foreign orgunisms 
was examined under the microscope. In tho field of view of the 
instrument were presented numerous characteristic bacilli Anthracts 
in the shape of little rods (batons). This clearly proved that 
this particular animal, previously quite healthy, took the moy®l 
disease from the virulent virus injected under its skin by the labora- 
tory assistant. Now, as has been said above, large numbers of 
such experiments ought to be mado on different kinds of animals 
(and asa matter of fact they have beon made) before it can he laid 
down that an animal can he given the deadly disease by the injec- 
tion of virus into its system. In Pasteur’s laboratory this is now 
regarded as an established fact. This same virulent virus is next 
cultivated, in an attenuated form, in sterilized broth, and is then 
Known as vaccine, The method by which this is done stil] remains 
the monopoly of Pasteur’s laboratory. The vaccine on being in- 
jected into the animal system produces only a slight fever and but 
@ mild form of the disease, which in its tarn acts as a presorvativo 
against the deadly spontaneous malady. 

Science has not yet discovered how it does this, or what is the 
real change proditced in the animal organism. Whether the change 
4s chemical or physiological is not positively known yet. A common 
illustration, however, may sorve to afford a partial explanation, In 
the cave of a man who has given himself up to drink or opium, it is 
found that his system in course of time can endure much larger 
doses than a constitution which has not been injected with a single 
drop of alcohol, or the minutest. quantity of opium. The bacillus 
Anthravis is a microscopic organism, but, liko all higher organisms, 
it requires food (ie, a medium) in which it can dovolop. This 
food is found in the blood. When the mild virus or vaccine is 
injected, the constituents of the blood which form the nutrient 
medium aro all exhausted, most probably by the vacoine, and it 
becomes very clear, therefore, that, when subsequently the virulent 
virus is injected artificially or comes naturally to an animal, it 
finds all its food constituents exhausted. It has nothing to live 
on. It must, therefure, die fur want of food, 

Having given, as well as can be done, an idea of the way in which 
vaccine preserves against virus, if becomes now necessary to show 
the details of manipulation by which the vaceine may be cultivated 
in the laboratory. The nutrient media for the artificial develop- 
ment of tho bacillus Anthracis, as employed in Pasteur’s laboratory, 
are sterilized chicken and veal brotha. This is the soil, so to speak, 
in which the geod of the bacillus is cullivaled. By sierilized broth 
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is meant broth which has been propared in such a way that it is 
free from all organisms. These broths are made at the Paris 
laboratory, and are then sont out to different parts of the world in 
soalod dallona or globes, of a capacity of about 225 ce, containing 
doses sufficient for quite 1,500 sheop. These soaled ballone aro 
r@sped at the neck with a steel knife, A Berzolius carbon pencil 
is taken and heated in a Bunsen or spirit lamp flame, and placed 
on the deep scratch made by the knife, and the neck of the ballon 
is thus cracked open. Large and small flasks are now got ready, 
being, lik all other empty vessels that aro used in the manipula- 
tion, first thoroughly sterilized. This is done in the following way. 
Tho vessels are plugged with clean cotton wool. They aro then 
placed within a large stove, which is heated to a tomperature of 
from 160 to 200 dog. ©. They aro kept there for about 8 or 10 
minutes. Tho lid: of the stove is then taken off and the cotton 
wool examined. When of a brownish hue, the vessels may be 
safely taken out as thoroughly sterilized. 

To return to the broth. In addition to the large and small flasks, 
one or two ballon pipettes, similarly sterilized, are also got ready for 
uso. By means of the ballon pipotte, the tip of which is cut off with 
a ateel knife, tho broth is sucked up and then introduced into the 
flasks, tho contents of one ballon sufficing for two large or eight 
small flasks. Tho ballon pipette, still holding a few drops of tho 
beoth, is sealed and ticketed with tho name of the broth and the date. 
The flasks and the pipotte aro now left ina dark and hot placo for 
ten days to prove their sterility. Tho temperature of the room in 
which they are placed should be from 30 to 35 deg. C. This is 
the tomperulure suitable for tho cultivation of the anthrax bacillus, 
as well as for the cultivation of other microscopic organisms. Should, 
thorefore, any foreign organisms havo found their way into the 
flasks, they would develop and show themsolves within the ton days. 
If, on the other hand, from daily oxamination it be found, even at 
the end of tho tenth day, that the conients still remain perfectly 
clear and limpid, they may7bo safely used for supplying the me~ 
dium in which the sced is to be sown. Instead of a hot chamber, 
as at the Pasteur laboratory, stoves or ineubators can bo used, in 
which the temperature can be kept within the necessary range. 

Having obtained thoroughly sterilized broth, the next thing to be 
attended to is the seed that is to be sown in the broth, This seed 
also is prepared at tho Paris laboratory, and sent out with tho 
broth ina liquid condition in fine scaled glass tubes. A tempera- 
ture below 15 dog. C. is requisite to preserve the efficacy of the 
liquid, and care, therefore, has to be taken to preserve the seed in its 
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proper condition. It may be mentioned hore, that there are three 
varieties of this original seed, viz. :— 

(1). The seed which is to furnish the premiere or weakest form 

of vaccine. 

(2). That which is to give tho deusidme or second vaccine, 

which is not so attenuated as the premidre. - 

(8). That whieh is to be usod as wrulent virus. 

The tube containing the seed has both ends sealed. The shorter 
and broader end is cut off with a steel knife, and the contents being 
sucked up by «storilized fino tube plugged with cotton are ine 
troduced in equal parts into flasks containing the sterilized chicken 
broth. These flasks now constitute what aro called seed flasks. 
They are kept in tho Pasteur stove for three days at a temperature 
varying from 80 io 38 deg. ©. Should no alterations have taken 
place at the end of three days due to foreign organisms, tho liquid 
of these seed flasks is introduced into the Masks containing the steri- 
lized veal broth. 

Tho contents of tho premidre seed flask are sucked up by a fine 
sterilized tubo, and a few drops introduced into each of the flasks 
containing the veal broth. These latter flasks also are put into 
the inenbator or Pastear stove. Somo of them aro kept in the 
stove for threo days, forming what is known as the new vaccine, and 
others only for 10 days, constituting the old or ancienne vaccine, De- 
velopment of the bacillus rapidly goes on at the temperature of the 
stove, Both filaments and spores begin to form, the new vaccine 
containing more filaments than spores, and tho old vaceine being 
composed almost solely of spores, A mixture is made of tho new 
and ofd vaccines in specially prepared vaccine tubes, which are plug- 
ged with India rubber stoppers, and then despatched to veterina- 
yians and farmers for immediate use. Tho growth in the broth 
has the appearance of small fluffy masses deposited at the bottom of 
the flask, often radiating out if the flask bo slightly tilted, quite 
differont in appearance from tho alterations which so often take 
place owing to the unavoidable ingress of foreign organisms during 
manipulation, Should any doubt whatever exist about the true 
nature of the growth, the contents of the doubtful flask should be 
at once well examined. The three different, states in which the 
anthrax bacilli oceur are— 

(1). Batons or short rods.—Some times a few are joined to- 

gether into short leptothrives, They aro found in the blood. 

(2). Filaments —These are found only in culture, whether viru- 

lent or attenuated as vaccine. They give to the liquid 
a turbid appearanco, and, as has been just mentioned 
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above, are found subsequently in fluffy flocculent masses 
at the bottom of the flask. 

(3). Spores—These are nover found inside the living animals, 
but form freely after a certain period of vegetation in 
contact with a large amouut of oxygen. 

These conditions should be carefully distinguished from tho alter 
ations which take place in the broth, the most frequent of which 
are— 

(1). Lhe Bacillus subtilis, or Hay Bacillus, forming a film on the 
surface of the liquid, having rather a serpentine appear- 
ance under the microscope. 

(2). Point double. The appearance to the naked eye is that of 
a circular deposit likea rim at the bottom of the flask. 
Even when the flask is untouched, the liquid has a turbid, 
troubled appearance. % 

(3). The Moulds, which begin as small white flocculent spots, 
but which after a timo become large flocculent masses 
floating in the liquid. The most common of these are— 
(a). The Aspergilius. 

ium glaueum, 

The deuriéme vaccine is prepared precisely in the same way as 
the premidre, A mixture is made of new and old deuciéme vaccine 
and sent out in identical vaccine tubes to veterinarians about 12 
days after the premidre mixture. Animals are first inoculated with 
the premire mixture, and 12 to 15 days after with the deuciéme 
mixture. They are then considered safe against disease. For ex- 
perimental purposes, a small number of animals may be inoculated 
at the laboratory with the virulent virus 15 days after the deur- 
iéme. Should the animal now not succumh, it may be safely con- 
eluded that vaccination with the premitre and deuwidme mixtures has 
ben a successful prosorvative against the effects of the injection of 
virulent virus, and therefore much more so against the spontaneous 
malady, which is the result of the same virus. 

Two preserving inoculations are made in order that the singlo 
inoculation may not prove so strong as to impart the disease in a 
fatalform. The first vaccine with oxtremely attenuated bacilli 
causes in the animal only a slight fever, ‘The second vaccine with 
slightly more virulent bacilli, which is injected fifteen days Jater, 
would kill a certain number of animals, if they were not already 
partly preserved by the preceding inoculation. On account of this 
partial preservation, the animals in tho second case experience but 
aslight fever. Thero are many instances, however, in which cede 
mas or slight swellings appear at the point of inoculation, If there 
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exposed to the sun for a much longer time before it is completely 
destroyed. MM. Nocard and Duclaux of Paris have formulated tho 
hypothesis that the action of the “solar rays had much more effect 
upon the culture than upon the spores themselves.” In order to 
prove this, M. Strauss placed some spores in pure distilled water, 
and in that condition he found that thoy resisted the effect of the 
sun for four hours, whilst they were destroyed after two hours when 
put inside some broth. M. Duclaux has made some further experi- 
ments with the same object, and he has ascertained “ that an exposure 
to the sun for two hours:has been sufficient to destroy young spores, 
though it has not been so for spores two to three years old.” Spores 
of the bacillus Anthracis,even two or three months old, are considered 
young spores, and care should always, therefore, be taken in the 
laboratory to protect them in their cultures as far as possible from 
the luminous rays of the sun, Light must be excluded, and this 
may in practice he most easily done by covering the door of the 
stove with a piece of black cloth. The room may be also left dark 
when not used. 

Tnconclusion, the reader must be reminded that out-door work in 
connexion with the disease has not been touched upon, and that all 
the remarks in the present article are confined to what is done in 
the laboratory for the cultivation of the protective vaccine. 


CULTIVATION OF GRAPES IN THE DEHRA DUN. 


I wave been growing grapes in Dehra with great success for the 
past six years. People generally say that grapes do not thrive in the 
Din, but I do not sea why, with a little care and attention, they 
cannot be grown to perfection. By perfection, I do not, of course, 
mean to say that they will compete with the European or the 
Kabul varieties, although in many respects they will be quite 
as good. 

What we require in the Din is a grapo that ripons before the 
heavy rains set in, that is, before the 1st July. From experience 
Thave found the Whito Champion grape the best ; itripens early, 
and is quite as sweet as the Kabul varioties. It has, however, 
shown one duawback, viz., that it does not bear very profusely; but 
this is perhaps owing to ifs having beon kept back in my garden 
by another more vigorous variety (the Black Austraite), which is 
growing alongside of it. I have now planted out two of the White 
Champion viriety separately from the other, and will note the dif- 
ference of result, if any. 
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“In selecting the varietics to cultivate, we must be careful that 
we obtain a good sweet kind. Having got such a variety, it must 
be grown under covor on pretty high, well-drained. ground, with a 
southerly, south-easterly, or south-westerly aspect. A house ve~ 
randah is very good, but the vines cannot in that case bo treated 
properly, because the proper manures cannot then be used. 

In January 1883 I planted four vines of the following varieties:— 
White Champion, Black Austraite, and Early Hamburg, They were 
put into a trench in front of the verandah of a cottage facing south. 
The trench was 4 foet deep and 2 feet wide, and was filled 
with pounded bones to a depth of 1 foot, Over this was put in 
good goat and sheep manure, and tho rest of the trench was then. 
filled up with dark, loose soil. The vines commenced bearing after 
three years, In the first year they fruited, I got about 40 ths. off 
three vines. The White Champion did not bear till the fourth Year, 
The grapes wero not very sweet at first, but were, at any rate, 
better than any to be had claowhere in the Din. Since then I have 
heen getting two maunds every year. Tho grapes are protected 
from rain by training them in the verandah on wire-netting about 
6 feot in height. 

The following is the troatment to which the vines have been 
subjected. Tho roots aro bared to a depth of 1} feet by digging a 
semi-circular trench of about 4 to 5 feet in diameter in December, 
and they are thus left more or less exposed for one month, after 
all the superfluous dense masses of thin roots have been cut out, 
and only about seven or eight main roots loft. Next, tho vines are 
carefully pruned, all sickly and lanky shoots being completely re- 
moved, und the healthy ones reduced to about four or five buds, 

In January I make a mixture of equal parts of poultry-yard; 
cowdung, and sheep and goat manures, with a very small quantity. 
of table salt and sulphate of iron (Aeera kasis) added. A layer of 
this mixture, about 6 inches thick, is first put into the pit, then a 
sprinkling*of slaked lime, and over this 3 inches of soil. Another 
series of tho same three layers is put over this, and thon the 
pit is filled up. 

In April the vines begin to flower. About fifteen days before 
this oceurs, the sap oozes out from the pruned surfaces. Last 
March I collected a whole tumbler full of water fyom a single 
stem in a single night. The outflow of sap ceases as soon as the 
buds begin coming out. With the flower buds a dense mass of 
leaves makes its appearance. 

These leaves should be carefully picked out, so as to admit suffi- 
cient light and heat for the fruit to form. From each inflorescence, 
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two, and some timos even three, bunches of fruit develop. The ex- 
tremities of the shoots bearing the inflorescences should be broken 
off when the grapes have about reached the size of peas. This is 
done in order to prevent the shoot from developing too luxuriantly 
and then appropriating for itself a great part of the nourishment 
that should go to form good fruit. I brought two vines from Bi- 
luchistan, but these plants do not thrive at all, and have never yet 
borne fruit. They die down every winter, to shoot up afresh in 
the raina to about 4 feet in hoight, but nover mora, 
W. A. Huarszy. 


Deura Duy, 


Iuperrat Forest aa) 
87th July, 1889. 


Lonp Conwnmana on Fornsr Laws.—During tho late visit of the 
Governor of Madras to Cuddalore, a Municipal address was present- 
edtohim. The following is his reply in connection with the oper= 
ation of the Forest Laws :—I always say to tho Forest officers 
and to Collectors with whom the Forest officers work, that laws have 
to be worked with very great care and with very great consi- 
deration for the people. I am sure you must know that the object 
that the Government have in view is ta restore to the forest their 
anciout condition, and to make the forests what they were many 
years ago. We do that in the interests of the people themselves, 
‘That cannot be dono without preventing goats, cattle and othor 
animals from grazing in those forests, and again only a compara- 
tively small portion of this district has been taken up for forests; and 
thore will in perpetuity be a very large proportion of the forests 
lands, where people will be able to graze their cattle without paying 
anything at all, and where they will bo uble to gather their faggots, 
wild berries and wild shrubs. It is only in reserved forests that » 
very small portion which is absolutely necessary is preserved from 
dopredationg of all kinds. I have had the advantage of speaking 
to tho Forost officer this morning on the subject, and am glad to 
learn that forests in this district seem to be in a very fair way 
to improvement. I hope most sincerely that ina very few years 
they will be in such a condition that people will be able to get firewood 
from thom, *and to use them in such a way as to be a boon and a 
benefit to them. Certainly nothing can be more barbarous than 
leaving our forests to take caro of themselves, and I have no doubt 
that in a few years the forest will bo an advantage to the people 
themselves.”—-Madras Mail. 


nH] Norss, Queries AND Pxrracts. 


Tas Inrt.ceNos or Forests oN WaATER-SUPPLY.—Doos cultivation 
and protection of forests cause an increase in rainfall? The reply 
of Mr. Henry Gannett, as published in Seience, does not tend 
to confirm the generally admitted opinion on this question ; 
whilst the statistics collected by this scientist have the more value, 
“in that they refer to extended tracts in which the conditions of the 
country and the climate, both before and after changes in cultural 
treatment, are perfectly well known. : 

His observations extend over— 

I—An area of prairie lands in the state of Iowa in the 
north of Missouri, in the south of Minnesota, Illinois, 
and partly in Indiana, This area, measuring about 
168,000 square miles, was formerly entirely covered 
with grass, but during the last 80 years large portions 
of it have been afforested. 

TI.—The state of Ohio with an area of about 58,000 square 
miles, formerly entirely covered with foreste, of which 
at the present not one-tenth oxists. 

ILI.—An area of about 18,400 square miles situated in Mas- 
eachussetts, Rhode Island, and Connectient, which was 
densely wooded before its colonisation by Europeans. . 
After the almost total destruction of these forests, about 
one-half of the area has, since 1860, been ro-afforested, 

If the removal of forests produces a decrease, and afforestation 
an incroase, in the rainfall, the result of observations extending over 
8 long sories of years should show in the first instance an increase 
in the rainfall, in the second a decrease, and in the third a decrease 
up to 1860, and an increase after that date, 

But the statistics collected hy Mr. Gannett show that in these 
prairie lands an increase in the area under forest has not only not 
been followed by an increase in rainfall, but by an appreciable 
decrease. In the second instance, that of Obio, o decrease in rain- 
fall bas indeed been proved, but this decrease isso insignificant 
that it cannot bo seriously advanced as a conclusive proof of the 
unfavorable offect of disafforostation, The resulta of statistics 
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collected in the third instance, that of Massachussetts, also do 
not tend to confirm in any way the generally accepted theory, 
for up to 1860 it is shown that there was an ovident increase in the 
rainfall over this area, reaching a maximum of 2°8 inches annually, 

Mr, Gannett also investigated the question as to whether the 
cultivation of ‘land derinded of forest growth’ resulted in iifiuen- 
cing the rainfall ; but the result of these investigations proved that 
no increase or decrease had occurred. 

- In writing generally on the causes of atmospheric phenomena, 
we have replied to the often put question which forms the title of 
this article long before Mr. Gannett wrote on the subject. In 
this periodical some six years ago we said “ that forests do not 
produce rain, but that they play the important part of storing ‘it 
up.”- . 

As far as concerns Algeria, we have arranged the observations 
registered at various meteorological stations in the provinces of 
Oran and Constantine, and these observations, extending over a 
period of 25 years, refer to large areas covered with forest adja- 
cent to others, which are entirely free from forest growth ; and 
whilst tho areas are not to be compared with those reported on by 
Mr. Gannett, yot tha results of the obsorvations are very conclusive, 

The region where the rainfall observations have most intor- 
est for the forester is bounded on the north, botween Bougri and 
Lalalle, by the Moditorranean, on the oast and west by the 
valleys of Summam and Sezbouse, and on the south by the high 
plateaux forming the water-shed hetween the sea coast and the 
desert of Sahara. This tract is in area about 47,000 square miles; 
and though no rogular re-afforestation works aro being carried 
out, yet the closure of large extents of forest and pasture Tand 
against the destructive action of the uatives may almost bo ro- 
garded as having a similar effect. 

In spite, however, of these protective measures, tany thou- 
sands of acres have from 1850 to 1875 been burnt over, and it is 
ospecially in these burnt aress, when compared with others 
successfully protected, that the rainfall statistics have the greatest. 
significance, 

These statistics show the following results :— 

I.—That nearly the same amount of rain fell annually before 
and after removal of forest growth, and before and after 
re-aforestation. 

II—That totally difforent offects are produced by the anninal 
rainfall before and after removal of forest growth, aid ber 
fore and after ro-aforostation. vee 


‘NOTES, QUERIES AWD EXTRACTS. 2 ars 


During tho summer following the removal of forest growth, the: 
spring level begins to fall, and the following yoar most of the 
springs dry up. 

In consequence, the water-courses cease to be Permanent and 
become intermittent, being transformed, during actual rainfall, into 
impetuous torrents, which cease to flow during dry weather. : 

The valley of Oned-Guebli to the north of the province of Con+ 
stantine fornishes a remarkable instance of this. 

This immense valley is divided into two portions by the river of 
the same name, and the western side includes the densest forests 
of this region, whilst the eastern is almost entirely denuded. 

During eight years of topographical research in these mountains, 
wo have invariably remarked that during the winter, when heavy 
rain falls persistently, often for weeks at a time, the floods in the 
water-courses from the wostern or wooded side, rise slowly, and 
rarely overflow the banks, and even after tropical rain-storms, 
which are frequent, the water remains clear. 

On the eastern or denuded side, however, this isnot the case. 
Scarcely has the rain commenced when each smalh ravine becomes. 
a torrent, which rolls down gravel, boulders, and rocks, and over- 
whelms the neighbouring fields ; whilst the muddy water passes 
rapidly on, arrested by no vegetation, conferring no benefit on the 
country it traversos,—to leave behind, on the cessation of rain, 
nothing but dry and rocky ravines. 

Thore is, howevor, no need to expatiate on tho disastrous action 
of rain in mountainous and unwooded countries, it being too well 
known, 

At the same time, well-informed poople have frequently an ex~ 

aggorated idea of the value of mountain forests, attributing to them 
other virtues than those which they possess. The virtues they do 
possess are the power of storing up the rainfall, and thereby regu- 
lating the flow of water-courses and springs, and they are entitled 
to respect, 
- Our rainfall observations are extremely interesting in refer- 
ence to forests which have beon destroyed by fire : in such forests, 
the annual rainfall remaining unchanged, the springs dry up and 
the water-courses become dry ravines, 

We need not bo content with contemporaneous evidence ; we 
ean also bring valuable witness from the past to the truth of our 
assortions, About 10 miles to the west of the road from Con- 
stantine to Batna there is a horse-shoo shaped mountain’ range, 
with its convex towards tha east. This range is named Djebel 
Anouda by the natives of the country, The inner slopes of this 
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horseshoe were formerly thickly wooded, a fact proved by the 
presence of stumps of oak trees. Those stumps, deeply charred 
and rooted in soil thoronghly baked by the fire which destrayed, 
the trees thomselves, have hitherto resisted the decomposing effecta 
of time. An enumeration of the stumps shows a former growth 
of about 60 large trees per acre, and in tho centre of this magni- 
ficent forest there are the remains, in hewn stone, of a gigantic 
tank, and issuing therefrom a broad aqueduct, traceable in its ruins 
for several miles, To-day the soil of Djebel Anouda is ono of the 
most arid in Algeria ; in former days a strong spring existed, its 
water-supply stored and protected by a sturdy forest growth. 

In concluding this short paper, we would like to add that though 
the extent of the areas under our notice cannot compare with 
those observed by Mr. Gannett, on tho other hand our rainfall 
stations ate much closer to each other than those under Mr. Gan- 
nett’s registration. Of 44 such stations erected by the Govern- 
ment of Algoria, the four which enclose the tract of Oned-Guebli 
have heen most useful to us. It is this tract of country that the 
observations above recorded refer to, and these observations lead 
us to the conclusion that “the salutary influence of forests in 
storing atmospheric humidity is irrefutable; but to onable them 
to store this humidity, the atmosphore must first contain it.”"— 
L, Panquer, in Revue des Eaux Forets, 

: Ul 


Tae Suporpivatz Service In THE Bomnay Forest DEPARTMENT. 
~—Proposals for placing the interior economy of the Forest De- 
partmont upon a more satisfactory basis have lately been engaging 
the attention of Government. It is generally admitted by the 
superior officers of that department that laxity, neglect of duty, and 
even fraud exist to a considerable extent among their subordinates. 
The cause of this blemish in the Forest Administration is stated to 
be duo to inadequate supervision. European officers cannot be 
ubiquitous ; and while other departments, recognising this fact, have 
met the difficulty by obtaining effective supervision and good work 
from well-paid natives, the departmental officers of this particular 
branch of tho service have not accepted the results of experience 
gained elsowhero, and have hesitated to repose due confidence in ine 
digenous officials. To render native or any stbordinates worthy 
of the confidence of their superiors, they must be adequately paid, 
‘Most departments have “gazetted” appointments with a salary of 
Rs, 250 or Rs. 800 a month, and a corresponding position, but the 
gazetted Sub-Assistants in the Forest Department are paid much 
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Jess than first grade Mamlatdars or Inspectors of Police. The means 
under consideration for the improvement of their officers’ position 
embrace savings on reduction of one Deputy Conservator and en 
increase of six Sub-Assistant Conservators, i.e. of gazetted appoint- 
ments open to the subordinate branch of the establishment. In 
this way.a better class of candidates will be attracted to the 
department, The position of the important Ranger Class will at 
the same time be improved, and their sulariea will be increased to 
Rs. 150. The Forest Class at the Poona College of Science for 
the education of bigher officers will be thrown open to candidates 
for this class, who have passed an educational and physical test, and 
a number of appointments guaranteed to them on their completing 
the special Forest Class. Foresters will be encouraged to fit them= 
selves at that college for promotion to Rangers. Another feature 
of the proposed reforms is to insist upon a closer co-operation be- 
tween the Forest and other departments, Assistant Collectors and 
other supervising District officers will see that the Forest Depart- 
ment officers below a certain rank are attending to their duties. 
This is an excellent move, for the various departments have a 
strange way of ignoring each other’s existence. The exercise of 
ordinary common sense will be sufficient to prevent any friction that 
might ensue on the now system. Altogether, the proposed reforms 
appoar as sound as they were necessary. They will probably in- 
valve some financial loss at first, but Government is to be con- 
gratulated on their prudence in placing greater importance upon 
future solid benofits than upon avoiding a comparatively small tome 
porary outlay.— Bombay Gazette, 


“Ren.”—It appears that tho alkaline salt “reh” is very far from 
being confined to canal-irrigated districts. There are at least 
* two parganas in the Ghazipur District, Parganas Bahariabad and 
Cawnpore, whore large areas have been partly thrown out of cul- 
tivation on account of these sults, and now grow only rain crops of 
tice. As no canal has ever run through this tract, it is obvions that 
reh must he due to causes unconnected with canal water. But 
here again there is a suspicion of water-logging, the water level 
being only 8 to 10 fect from the surface in the worst parta. 
Mr. Cockburn’s theory, lately announced in these columns, is that 
reh is essentially produced by the solution of kankar, which sub- 
sequently combines with salt to form caustic soda. Wherever this 
kankar (irrespective of canals) has becn exposed on the surface of 
the soil in abnormal quantities, it is acted on by tho two great rock 
2x 
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solvents, rain water and the carbonic acid of the air, and it is in 
uch localities that reh is most abundant, Long-continued satura+ 
tion by canal water of a soil containing kankar will also goon pro- 
duce reh, particularly if the kankar is pisolitic and near the surface 
20 88 to be also acted on by light and air, And this latter condi- 
tion prevails in all usar plains, which become the very worst reh 
beds. But tho prime factor in the chain of causes that has led to 
the denudation of the kankar and to the excess of reh must be 
considered to he the extensive levelling operations which were in 8 
measure necessary before the forests of pre-historic India were 
annihilated, and the huge marshes that harboured hippopotam’ 
drained. In aforest-clad and undulating country but little kankar 
‘can be exposed to the direct action of the atmosphere and water. 
The kankar itself is of the nature of etalactite, and is formed by 
‘exoess of calcareous matter infiltrating the soil and forming pipee 
and nodules below the surface. It doubtless largely owes its origin 
tothe feldspar in the Himalayan gneiss, With an undulating sur- 
face, surplus kankar in solution in rain water lodges in hollows, and 
is probably under normal conditions re-formed in this way. In 
Banda, where the red Bundelkhand gneiss has rotted into black 
cotton soil, crystals of feldspar may be observed on the surface and 
kankar in the soil below in every stage of formation, and evidently 
derived from the solution of the feldspar. So far there is no single 
exception to the rule that reb occurs only in localities that have been 
digafforested and extensively levelled by hunding and other agricul- 
tural operations. It requires no small amount of abstraction to con- 
ceive that a dead level was never the normal character of the surface 
of the Gangetic Valley. To Mr. Cockburn belongs the credit of be~ 
ing the first obsorvor who fally realized the valuo and interconnec- 
tion of these two simple but important factors in the production of 
reh—extensive levelling and kankar. Mr. Cockburn asserts that no 
country which Nature has succeeded in clothing with primeval forest * 
can remain a level plain, and there can be little doubt that the plaing 
of the Gangetic Valleys were once covered with primeval forest. 
There can be no greater contrast in point of fertility than be- 
tween Pargana Kanauj in Farukhabad and the adjoining Par- 
gana Tirwah in the same district. The soil of Kanauj, though 
cultivated for the past 3,000 years, shows no diminution in fertility, 
and last season bore crops of wheat and mustard 5 feet high, 
Pargana Kanauj is undulating throughout and irrigated from. 
wells. There ara no canals. Pargana Tirwah is intersected by 
the Ganges Canal and an oxtensivo network of rajbahas. The 
country is a dead level. The crops are misorable and stunted, the 
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produce being less than half of what it is in Kananj, and the incau- 
tious traveller along the canal is likely to be struck with blindness 
from the dazzling reh. The contrast in fertility between the higher 
and undulating pertions of Pargana Bilhour in the Cawnpore Diss 
trict with the lower and level portions which are canal-irrigated is 
equally well marked, aad villages withan undulating surface situated 
in the heart of the reh country will invariably be found unaffected 
and bearing good crops. Small kankar or bajri in the process of 
conversion into reh may well be observed along the nowly-opened 
Bhognipur Branch of the Etawah Canal and within three miles of 
the station of Etawah itself. These are the first symptoms of the 
disease in the locality, but the canal has only been opened six or seven 
years, and there are yet very few distributaries which are the real 
agents of the mischief. Canal water, thongh perhaps not so pow 
erfula rock solvent as rain water, is nevertheless capable of rapidly 
dissolving kankar exposed to light and air. That the konkar bo- 
comes reh is an indisputable fact. The Government of the North- 
‘West Provinces is fully alive to the importance of attempting to re- 
claim those lands, and the experiment of covering reh land with 
deposit of canal silé is now under trial. If the kankar theory is 
correct, Mr. Cockburn believes that it will also be found that the 
sources of the reh are limited, and that the reh could easily be ex. 
haustod by the simple plan of scraping it up close to the ground 
during the month of May, when it is at its worst. These operations, 
he is sanguine, would, in four or five years, reduce the salts to an 
inoffonsive limit, when it might become necessary to cover the sur- 
face of the field with 8 or 10 inches of rich alluvium obtained 
either from the deposits of the Ganges, or, if in tho vicinity of the 
canal, from tho rich loaf-mould which is being rapidly formed 
along the puttries of the canal. It would be a great mistake to 
reduce and thin the jungle along the canals, and this we believe the 
canal authorities are now doing. With the diminution of the jon- 
gle, the formation of humus will cease, and the day may come when 
it will pay the department to sell this humusas manure. Hundreds 
of tons of dried Confervan annually go to waste along the rajbahas, 
and this weed ought to make an excellent manure, being highly 
diatomous.— Englishman, 


CELLULOID, A NEW WAY OF UTILISING WOOD.—Celluloid is really now 
thing moro than developed papier maché ; but developed so highly by 
the use of hydraulic machinery, new glazings,and fire-proof methods 
of treatment, that it may be considered a totally different material 


824 NOTES, QUERIES AND EXTRACTS. 


for all practical purposes. The directions in which it has been 
utilized are numerous, one of the strangest being the construction 
of railway wheels for Pullman cars, In Pullman City, Chicago, 
there is an enormous factory devoted entirely to the manufacture 
of celluloid articles for railway purposes, The wheels are dises of 
celluloid pressed under a hydraulic ram of about 100 tons on each 
wheel, and having a hollow nave for the reception of a steel pipes 
box. Both the pipe-box and the steel tires with which the wheels, 
are shod aro pressed by hydraulic power of 40 tons, and are 
absolutely immovable except by hydraulic pressure. So strong 
and lasting are these celluloid wheels that each wheel wears out 
threo steel tires before hecoming useless—a fact that speaks for 
itself, As roofing, celluloid is far superior to most matorials, the 
method of its preparation, and more especially the way in which it 
is glarod when finished, making it waterproof ; while its chining 
surface makes it less inflammable than wood, owing to the absence 
of small roughnoesses or projections which the flames could catch 
hold of. Probably no alteration will, however, be made in carriage 
building till some terrible accident brings home to the authorities 
the inferiority of the present materials. ‘This uappened in Victoria, 
where the terriblo experience of the great railway accident of a few 
Years ago caused a complete revolution in the rolling-stock. It 
was noticed that tho worst cases wero those of passengers injured 
by the splinters from the wooden framework of the damaged cars, 
which lacerated them fearfully. Consequently publie opinion 
forced the railway company to abolish wood from its list of mate- 
rials, and to make tho cars throughout of soft sheet steel and leather. 
Tho roof, frame, floor, and seats are all of this soft steel, the seats 
being of stuffed loather rivetted down, and only tho window sashes 
being of wood. The idea is that in a collision a soft steel carriage 
will not splinter, but merely dent in like a jam pot, thereby causing 
little or no additional loss of life, and the idea has been vigorously 
taken up. We aro not advocating that system for India, as even 
if coated with felt, steel carriages would be terribly hot for this 
climate; but celluloid would suit admirably. In many other ways 
also it would be found invaluable. Furniture (except chairs, the 
legs of which are too thin to suit the material), barrels, and bun- 
dreds of other objects can be made of it at very small cost. 
Another matorial that is excessively economical and very useful is 
“ compressed wood” made from fino saw-dust, which is extensively 
used in some parts of America. The saw-dust from pine-wood and 
larch is the best for this purpose ; and beforo it can be used, it 
must be ground quite fine on a stono—must be, in fact, reduced 
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to real dust, free from chips and tho small splintera of which 
ordinary pit saw-dust is full, When the dust is properly sifted, it 
is forced-into shape under hydraulic pressure, and remains under 
pressure till properly consolidated, In this way, buckots, furniture, 
&c., are turned out in large quantities, the material being suitable 
for anything that does not have to sustain a very considerable 
cross strain : for instance, it would not be suitable for a horizontal 
har ina gymnasinm. Not only is this invention an immense econo-= 
my of wood, using up ae it does small pieces that would otherwise 
be wasted or, at best, burnt as firewood—a terrible waste of a real 
timber tree when we consider how many trees are fit for nothing 
else—but it eaves an enormous amount of carpenters’ labour, since 
the articles are turned out noarly finished from the press, To pre- 
vent, however, the necessity of having # separate die for every kind 
of work and every detail of furniture, a nower development of the 
system simply produces blocks—if they can be so called—of about 
the required size and shape, which are finished by the carpenters 
exactly as a block of wood might be. One spocial advantage of 
this invention is that other materials can be mixed with the saw- 
dust, 2o as to give the product properties that it would not other- 
wise possess, Thus, asbestos is mixed with the wood dust, so that 
the matorial becomes firoproof, and boxes, desks, and cupboards of 
fire-proof wood are thus procurable. Other new materials might 
be advantageously used, some of which we may mention in 
another article.—Zndian Daily News. 


Grare Cuxrtvarion.—It is cortainly vory much to the credit of the 
present age that a taste for flowers and ornumental foliage should be 
spreading so widely among the better classes of the community, 
While we should be glad to seo even more than the present care 
and attention devoted to the improvement of these plants, wo shall 
still more heartily rejoice to find such of the more choice exotic 
frnits as haye become acclimatised more generally cultivated. It 
has always seemed to us as especially strange that the grape, 
which is so delicious » fruit, has not been introduced into private 
gardens, where fruit-growing is more or less systematically prac- 
tised. As far as we know, the Grape can, under necessary precan- 
tions, be raised in almost every part of the plains of India, but 
more especially on the slopes of the hills and mountain-ranges, 
which rise up in all directions, When grown from cuttings, the 
vine calls for no special care and attention, except at the first start, 
and again when about bearing. ‘he soil best suited to it isa light 
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sandy earth, as much as possible free from moisture, Where the 
soil happens to be of a stiff clayish nature, it can be improved by 
trenching it to the depth of 80 inches, or even as far as 3 foot, 
and by replacing it with sandy earth mixed with two-thirds 
of fragments of decayed cocoanut wood and one-third of small 
white sea shell in alternate layers. The cuttings might with 
advantage be put down in beds laid down with little pieces of stone, 
which shall subserve free drainage at the roots and prevent 
any undue accumulation of moisture, which is always injurious 
and often destructive to the plant. Once planted, and when it has 
fairly taken root, the vine may he left pretty much to itself. It wilt 
with the-hot season dry down to its very roots, but spring up again 
in fresh life and vigour with the succeeding rains. If manured 
at this time, the plant will greatly benefit, But it is gonerally, or 
rather as a rule, that the vine, when raised from a cutting, takes 
three years to fruit. As soon as the rains have altogether ceased, 
about the end of October, the roots of the plant should be com~ 
pletely laid bare in order to subject them to an artificial winter and 
to check further vegotation, After the roots have continued exposed 
for fifteen or sixteon days, the plant ought to be pruned, leaving, a0- 
cording to its age and strength, two, three, or four shoots, with so 
much ofthe previous year’s wood as shall exhibit three or four heal- 
thy eyes from which the bearing wood of the season is produced, 
‘When these eyes begin to bud, as they generally do in about g 
week after pruning, the roots, which had till then remained bare, 
should be covered over with earth, mixed up with a large propor- 
tion of manure, At this stage the vines should be regularly wa- 
tered morning and evening until the fruit is almost fully developed 
and begins to swell and ripen, when the watering is repeated every 
third or fourth day, or, indeod, as often as may just suffice to keep 
the plants ina strong and healthy condition. If the vines are 
pruned ut the end of October, thoy will generally bear fruit for the 
table about the end of the January following.; and as they cannot 
be expected to continue bearing in the same perfection above a 
month or five weeks, it hae been found possible to secure a regular 
succession of crops to the end of April, and sometimes even till the 
middle of May, by deferring the pruning of a fow plants till 
November and aven December. Abouta fortnight after the vines 
have ceased bearing, the roots are again bared ; and the processes 
of pruning, manuring, and watering are repeated. Rotten fish and 
bone-dust have been found to be excellent manure for the grape-vine. 
Tt is hardly necessary to say that in Kashmir the grape-vine hes 
been cultivated under tho supervision of French agency ag # soures 
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of profit, and that brandy, champagne, and claret have beet mann 
factured of a quality that has been well spoken of by people who 
ought to know. A taste for spirituous and fermented liquors has 
struck such deep root in India, that though its growth may he 
checked, wo doubt whether it can aver be ccmpletely extirpated. 
In view of this fact, it seems to us that it might bo to the advantage 
of the whole community if the wide cultivation of the vine were 
encournged for the purposo of ensuring a supply of pure and 
wholesome wines and aprits, which would, if sold at cheap prices, 
soon replace the use of those vile and deleterious country liquors, 
which are destroying so large a proportion of the native population, 
both body and soul.—Jndian Agriculturist, 


Denoparion or Forests mv Hypgrasap.—For the last ten 
years the denudations of forest commenced in His Highness the 
Nizam’s territories, and notably in the jungles of the great jagir- 
dars: these are still being encroached upon in a manner which is 
highly injurious to the most vital interests of the country. For the 
purposes of present gain, immense tracks of jungle have been sold 
to rapacious contractors, who have cut down indiscriminately all 
description of trees: grand old banyans and pipal trees, the growth 
of Inmdreds of years, have been destroyed to furnish fuel for the 
railway, the cotton mills, and rafters for the houses of village com- 
munities. With such recklessness has denudation progressed, that 
on some tracts not a sced-bearing treo has been left standing for the 
purpose of natural reafforestations. 


Oi oy Eucayerus—Mr. 8. G. Wallace, of West End, Ootaca- 
niund, has for some time past been ongaged in conducting a series of 
experiments with the oil of Huealyptus. The oil is extracted from 
the Kucalyptus globulus, which grows Inxuriantly on the Nilgiris 
Hills, and is said to possoss great medicinal virtues. It is largely 
used in some of the hill tracts in Northern India, and is gradually 
coming into use in Southern India. It is specially bffective in 
cases of rheumatism, bronchitis, &e., and is a good deodorant and 
disinfectant, Tho experiments made with it by Mr. Wallaoo have 
been attended with very considerable success, and the oil ia said to 
have effected some marvellous cures in cases of chronic dysentery, 
The oil has a pleasant taste and odour and is a powerful tonic. Mr. 
‘Wallace’s labours in this matter are deserving of encouragement, 


Fonzer Svavers uy Sournern Inpra.—At a Conference held at 
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Ootacamund in July last it was arranged, subject to the approval 
of the Governments of India and of Madras, to employ a survey 
party, in the future, exclusively on forest surveys on the 4-inch 
seale, owing to the urgent requirements of the Forest Department ; 
and as these arrangements have been confirmed, the party will, dur 
ing the ensuing season, be employed on surveys of the forest in the 
districts of Madura, Tinnevelly and Salem, in which there is said 
to be an aggregate area of 1,657 square miles of fully reserved and 
demarcated forest lands ready for survey.—South of India Observer. 


Bnoussowertia PAPYRIVERA.—The paper mulberry, which we 
learnt from the report on the Lucknow Horticultural Garden was 
affording a promising material for paper-making in India, possesses, 
it appears from a similar report on the Saharanpur Gardens, the 
additional advantage of growing successfully in war and reh tracts, 
doing better indeed than the Australian salt bush. If experiment 
proves this characteristic to exist, there is a chance yet of utilising 
Profitably those sterile waste tracts where the oxcess of salts do- 
posited on the surface by capillary attraction looks like snow in the 
hot summer day, 


A Desrrvctive Forgsr Servirvpz.—In the last Annual Admi- 
nistration Report of the Native State of Travancore a reference is 
mado toa local “ established usage,” of which the British Resident 
remarks :—“ I had no idea until now that the curious arrangement, 
described was in existence. It is this: Anyone at all is free to 
enter upon the Sirear waste-lands, clear portions, fence them in, build 
upon, cultivate, and otherwise treat them as private property free 
of rent, till called upon to pay the assessment.” 


A Hist yor Ta Junanz.—A tezt for the purity of drinking water 
is given as follows by Profossor Angell of the Michigan Univere 
sity :— Dissolve about half a teaspoonful of the purest white sugar 
in a pint bottlo completely full of tho water to be tested, and tight- 
ly stopped ; expose it to daylight and a temperature up to 70° 
Fah. After a day or two examine, holding the bottle against 
something black, for floating speoke, which will botray the presence 
of organic matter in considerable proportion.” 


Cepan Woop Packaeas ror Tra.—A Ceylon paper publishes 
letters from London tea brokers and others, which appear conclu- 
sive as to the harmlessness of cedar wood packages for tea. 
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SOME NOTES ON THE CONNECTION EXISTING BET- 
WEEN FORESTRY AND AGRICULTURE IN INDIA. 


PART I. 


No. I. 


Tun close connection that exists between Forestry and Agricul- 
ture in India has hardly bad that prominence given to it in the 
discussion of these great subjects that it deserves. That these 
subjects are great and important ones is admitted on all sides; but 
the beneficial effects to agriculture in India which must result 
from careful, scientific, and systematic Forestry, are not as yet 80 
universally admitted by agriculturists and the masses as they have 
a right to be: in the end Forestry will prove its undoubted claims 
to such consideration, but, { fear, not till experience has taught 
many a bitter lesson. 

In Continents forests perform the same useful functions for 
agriculture in a climatic point of view that in islands and sea- 
bound countries are performed by the ocean. We need not go 
any further than this simple fact to account for the backwardness 
in the knowledge and practice of forestry which exists in the 
British Isles. Surrounded by the sea, all the climatic advantages 
derivable from forests are present ; while the unrivalled wealth of 
coal and iron does away with the other great reasons for foresta, 
ie, fuel and building material ; the latter term Iam using in its 
very broadest sense. Turn, however, to the Continent, and there 
we notice the great attention paid to forests. Germany and 
France take the lead, but in Austria, Russia, Italy, Norway and 

ay 


880 FORESTRY AND AGRICULTURE IN INDIA, ; 


Sweden, and in Spain and Switzerland, all are careful of retaining 
and improving their timber reserves. 

To illustrate my meaning and intentions more plainly, 1 would 
compare the relationship existing between Forestry and Agricul- 
ture to that which exists in ordinary life between husband and 
wife. Forestry stands in the place of the husband, dark, stern and 
strong, but protecting and cherishing ; Agriculture, bland, benig- 

* nant and bountiful, may, in my parable, be described as the wife. 
Deprived of the aid and resources derived from forests, agricul- 
ture pines and languishes, and becomes barren and unfruitful. 
Forests retain and distribute equally moisture deposited by the 
clouds, supply food for crops, wood for implements and fuel, and 
regulate the harshness and soverity of the elements, These bene- 
fits have hitherto been overlooked ; it is only comparatively 
recently that they have been recognised. There is little reason to 
wonder perhaps that the benefits derivable from forestry have 
not up till now been duly appreciated. ‘Till almost within the 
memory of the present generation, forests have universally been 
looked upon as dangerous, harbourers of thieves and malaria, and 
useful only ns mines—and mark! as never failing mines—for the 
supply of timber for building purposes, agricultural and household 
implements, and for fuel. That this was an egregious error was 
first discovered in Europe. Western civilisation, though later than 
its Eastern congener in its conception, has discovered this. The 
reasons, therefore, are obvious; the very circumstances which re~ 
tarded Western civilisation at its ontset—that is, its rigorous cli- 
mate and its unyielding soil—have proved most wholesome spurs 
to its onward progress: and ono of the lessons learnt in this 
progress is the immense value of forests, climatically and econo~ 
mically. In the East the lesson has not yet been taken to heart, 
though Nature is over teaching it. Although at first sight it may 
seem a paradox—yet so it is—the demands of civilisation in 
highly civilised countries on forests are far greater than in those 
less civilised, The calls of civilisation on forests and forest 
products are far heavier than those of barbarism : besides, the 
actual necessaries of life, manufactures, art, and seience all com- 
bine to intensify the drain. First necessity, the mother of in- 
vention, discovered aids to wood in tho satisfaction of these de~ 
mands, and her descendants, invention and science, have inter- 
fered to lessen tho strain by, in the first place, finding substitutes, 
and, as knowledgo gained ground, by moderating the demand and 
repairing the damage caused by oxcessive demand, How soon 
this demand, when made by civilisation, has proved too heavy for 
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unassisted Nature has boon demonstrated in America, where civili- 
sation leaped into the arona fully equipped or very nearly £0, and 
so soon began to exhaust Nature’s resources, It is solely owing to 
the slow progress made by civilisation in India that her once 
mighty forests have stood the drain so long. With a restless, 
energotic people, such as are the Western races, the damage done 
by the denudation to which her forest-clad tracts was being 
subjected would have been discovered long ago. Nature in the 
indolent East is so soft and gentle in her ordinary moods, and the 
pressing wants of man in a semi-civilised condition are so casily 
satisfied, that, had not Western enorgy been infused into India, it 
is possible that for years to come the strain would not have be- 
come so unendurable as it now is. Even now, in the more back- 
ward districts, away from large towns and the great centres of 
commerce, the people could satisfy their wants from forests as 
they at present exist, even without protection, for many a year to 
coma: but the over-widening circle caused by trade is making 
greater and yet greater inroads on Nature’s stores, and forests 
in particular are fainting under the burthen : and, linked indiso- 
Inbly with forestry, agriculture is sufforing also, 

Forosts existed long before agriculture sprang into being: as 
in the old, old story, woman was taken out of man, so has agri- 
culture beon taken out of forests. - In pre-historic days forests 
doubtless existed wherever foothold could be obtained : not for 
many ages did the bright inspiration dawn in the breast of one 
of our progenitors that, by scratching up the bosom of mother — 
Earth a little, he might thus improve and increase his simple fare 
of wild fruits and herbs. It was thus that agriculture mado her 
first appearance on the scone. Thoro is but little doubt that, as 
in all other productions of Nature, so in the case of agriculture, 
the groat fundamental laws of evolution and selection have been 
at work: little by little, step by step, the staple cereals of lif 
have been ovolved from grasses : asa case in point, I may men- 
tion the wild ragi, a grass which is evidently a close progenitor 
of the ragi of cultivation (Eleusine coracana), the principal food- 
grain of Mysore and the south-eastern portion of the Southern 
Mahratta country. The grain procured from this grass was eaten 
in large quantities by the starving populace of Mysore in the great 
famine of 1877-78. | So little by little, step by stop, agriculture 
has advanced, growing under tho protection and fostering care of 
forests till she has arrived at hor present advanced stage, And 
now agriculture waxes fut and kicks. In the old days it was suf. 
ficient to eat and live, but now the pressure is far greater. Agri~ 


982 FORBUTRY AND AGRICULTURE IN INDIA, 


-culture is turning impntient, grasping and ungrateful, forgetful 
of past benefits: “Make room for fields, your appointed task is 
done, wo can do without you, you are obsolete,” is the ery with 
regard to foresta, But Nature's laws are immutable, and where 
forests are removed without just and due reason, drought, pestil- 
ence, famine and flood appear, and call attention to the fret. In 
the West they are wiser in their generation than in the East; but 
we soll learn our lesson here all in dua time; we ave learning it 
now: witness the advance made by forestry in the last 15 years ; 
we are yet far off our goal, but we are on the way to it. Forestry 
and agriculture in India are linked together, and lack of vitality 
and prosperity in the one cannot but tell its tale on the other. 


No. IL. 


Whether forests have any effect on rainfall or not is as yet a 
moot point: but, though not perhaps actually proved to demon- 
stration, it must, I think, be admitted that the balance of proof’ is 
strongly in favour of the forest theory. To go back to the days of 
our boyhood. We all know that as air is cooled, its power of re- 
taining moisture diminishes, and that it is the differences in the 
strata or columns of air through which cluuds drift that occasion 
the fall of rain. The rainfall is always heavior on the sea-board, 
in the neighbourhood of large lakes, &c., than elsewhere. Precisely 
the same conditions exist as regards the atmosphere above forests 
and the atmosphere above lakes. Who among us has not, as 
evening drew on, moved out from under the shade of the trees, 
where the camp is pitched, to the open to be cooler? The tempera- 
ture under forests is more equable than in the open country: and 
the same observation is made with regard to the temporniure in 
the vicinity of large sheets of water. And as trees retain mois- 
tare by the agency both of their roots and their leaves, the 
atmosphere in and surrounding a forest is moister than that of the 
surrounding country. One word more and I have done: treeless 
regions aro always barren ones, equally whether in the Torrid or 
the Frigid Zones, in Siberia or the Great Sahara. 

It is very much to be deplored that the conclusions regarding 
the effects of forests on rainfall arrived at by Mr. Ribbentrop 
and Mr. Blanford should havo been rendered void and useless 
in consequence of the unscientific manner in which the rainfall 
observations had boen made by the Revenue authorities (vide Indian 
Forester, Vol. XILL, No. 1, pp. 44 to 49, and Vol. XV., No. 1, 
pp. 39 to 41), I am strongly of opinion that in spite of dise 
souragements, these observations should not only he continued— 
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I presume that they are—but that they should be largely extended 
as regards the field of operation. Observatories should be set on 
foot in every circle throughout India and in every division of 
every circle, and not only that, but two or three observatories 
in every division. The observatories should be erected at some 
distance apart from each other, and I would recommend that 
the observatories outside forest limits should be at least 3 miles 
distaut from any forest: the weight of evidence gained from 
observatories so situated would be far more valuable and trust- 
worthy than if placed nearer forest limits. The observatories 
should, of course be in pairs, ono inside and one outside forest, 
for comparison’s sake, Supervision too is most important, and 
Divisional Forest Officers should themselves check observations 
and measuroments as much as possible: intelligent foresters and 
guards could easily be taught how to conduct the experiments, and 
doubtless one officer at least in each circle would be forthcoming 
who would cheerfully give his services for the purpose of tabulat~ 
ing the returns, &. The results to be looked for aro of immense 
importance to forestry, and therefore the experiments should be 
conducted by foresters who are interested in them, and who would 
not go through with them as 4 more matter of form, as is the case 
when tho measurements are left to revenue subordinates, 

But whatever may be tho general opinion as to the effect of 
forosts upon the uctual rainfall, there are no two opinions aa to 
the storage of water and the prevention of erosion by tree-growth, 
Ride along the foot of # chain of hills, and suddenly you will come 
on a strotch of fields seamed by innumerable little water-courses, 
wrinkled like the face of an old man: the soil has been largely 
washed away, and stones are plontifal everywhere: cast your eye 
on the portion of the hillside abreast of you, and you will find it 
bared of vogetation; most probably the land is alienated, and be- 
longs to an inamdar, The crops raised in these folds are nothing 
like the ones raised in the fields at the foot of the tree-clad portion 
of the hills: ask the tenant, and he will tell you that at first he had 
too much water and a great portion of his crop rotted, and after- 
wards the rest got burned up by the sun, and then he will pro- 
bably talk of his “nasib/” 

Here is a bare and barron spot, there is no water procurable 
nearer than from the village well ; but there it bubbles ont of the 
hillside by this large stone, fresh and cloar-—about two miles away 
perhaps, on tho top of the hill, is a small patch of vegetation, trees 
and brushwood, not more than 10 acres in extent. This spring 
is known to all the country side, and Brown, Jones and Robinson, 
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from Dustypore close by, wot of it well; “many a time and oft,” 
when out small game shooting, have they quenched their thirst 
thereat, “that fellow with the tiftin basket being out of the way 
as usual.” One day a tribe of Gonds proceed to cut down those 
trees and clear away the brushwood, and cultivate the ground thus 
cleared on the “kumri” system, being allowed so to do hy a 
paternal Government. The wily hania of Dustypora bears of 
this piece of cultivation; when the grain is ripo it passes into his 
hands, and Basappa, the Gond, gets a few bottles of mhowa liquor, 
dear to his simple hoart ; the next time Brown, Jones and Robin- 
son proceed to slake their thirst at the well-known spring, they are 
disappointed, and straightway prophesy “no end of a hot weather:” 
if you tell them the cause of the effect, you are laughed to scorn, 
and at the whist-lable that night it is unanimously resolved that 
you are perfectly cracked on the subject of forests ! 

‘The above are familiar and, comparatively speaking, unimport~ 
ant examples of the evils which follow the reckless removal of 
forest growth and the neglect to reclothe with vegetation denuded 
hillsides and catchment areas of water: but they serve to show 
how such neglect may lead to great and disastrous results, Sir 
Charles Dilke on his recent visit to Karachi was much struck with 
the great expansion of tho place, especially with regard to its 
shipping industry; but—and this is a very large but—* the bar 
which formerly existed has been removed at enormous labour, and re~ 
placed by another almost as evil, though enough sand haa been 
dredged out of the harbour as would make a local Himalaya if it had 
been properly utilised.” (Rombay Gazette, March 21st, 1889, bi- 
weekly edition), No doubt the Indus is a difficult river to manage: 
it is, however, very probable that a tithe of the money spent in 
dredging the harbour, if expended on the Preservation and pro- 
tection of the banks und head-waters of the mighty stream and its 
tributaries, the Jhelum, the Chenab, the Ravi, the Sutlej and the 
Bens, would havo kept the harbour freer of silt thar it now is, and 
aan Corernment many thousands of rnpeos, ‘ 

‘ife Lake, or (to use the eognomen by which it i 
known) tho Karakwasla Tank, capolies. in poate ringers 
ea ith the 
Mutha Canal, drinking water to the City and Cantonment of 
Poona and to the Cantonment of Kirkee, and also irrigate: 
tract of country in the north valley of the Bhima River for 2 a : 
tance of about 55 miles. ‘The construction of tha Jake and tie dite 
tributary canals cost upwards of five millions storling: the wack oy 
a triumph of engineeri i G: the work ts 

t Pp gineering skill, and reflects great credit on Colonel 

Fife, R.E., who constructed it, But the lake is silting up, the water 
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supply is decreasing, and possibly it may come to pass that all this 
money has been thrown away: the silt must be removed, und in 
any case this cannot but be an expensive undertaking. Government 
woke up to the danger, and in 1886-87 a Committee, composed 
of Mr. King, U.S., the then Collector of Satara, Mr. Shuttleworth, 
Conservator of Forests, N. C., Bombay, and Messrs. Burke, C.E., 
and Clifton, C.E., Executive Engineers of the Irrigation Branch 
of the P. W. D., was appointed to enquire into the causes of the 
diminution in tho water-supply and to suggest corrective measures, 
‘They made the enquiry, and submitted an elaborate and able report. 
This report was, however, condemned by the Commissioner, C. D., as 
being too sweeping, and impolitic also: and a Deputy Collector, 
Mr. Sathé, was appointed to revise the scheme: Mr. Sathé was 
in turn relioved by a brother Deputy Collector, Mr, Sitaram 
Damodhar! Bathos in eaeelsis! The report of four experts in 
their particular branches, submitted to the oriticism of unprofes- 
sional subordinates! So far as I know, nothing has been done up 
todate. The greater part of the catchment area of Fife Lake 

- lies in the semi-independent Native State of Bhor, and this fact 
of course complicates matters; but it is an axiom of common 
polity that the few must suffer rather than the many, especially 
when, as is tho case here, the fow, or to put it plainly, the Sachir 
Pant of Bhor, are killing tho goose that lays the golden egg. 
‘The jungles are being enormously over-worked. Whole villages 
are given out on contract (timber brushwood and all) to be swept 
clean, as I know of my own personal knowledge. Tho Executive 
Engineer for Irrigation, Poona, experimented during the mon- 
soon of 1888 on the deposition of silt in the Fife Lake, by sub- 
merging flat boxes 2’ x 2/x1}’ on the bed of the reservoir, and 
after the rains the deposit in the boxes at the head of tho lake 
averaged 8 inches: the experiment shows fairly plainly how 
things are going. 

Tho yearly deposit of silt in Bombay Harbour is something 
incaleulable. Mr. Aitken, at ono time Engineer to the Port Trust 
of Bombay, writes to the Times as far back as 1886, and SAYS:— 
“There was deep water in Bombay Harbour only where there was a 
‘rapid current to keep the channel open.” In the six years 1883-84 
to 1888-89 over nine lakhs of rupees have been expended upon 
dredging operations: one quarter of this sum would have effec- 
tually secured the protection of the area which drains into the 
Harbour, and at the same time a splendidly productive property 
would have been secured to the purchaser, be it the Port Trust, or 
be it the Government. Warning might surely be taken from 
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Combay, Diu and other Const Ports, and from the inland tidal 
channels in Kolaba and Ratnagiri—harbours and waterways, once 
largely availed of by commerce, now almost entirely closed against 
it, Like Cassandra of old, we wail forth prophetic forebodings 
which fall on but half-opened ears; let us be thankful for small 
mercies; we should be thankful that they are hal/-opened ! 
N.B.—In the composition of this paper, I have been largely indebted to the 
Administration Reporta of the N.C, Bombay, for the years 1886-87 and 
1887-88, 
No. IIL 


The chief end and aim of forestry is, I take it, to produce 
timber: and everything else should be made subsidiary to this. In 
a typical forest, there should be no grass or undergrowth of any 
sort; everything ought to be kept under by the canopy shade, which 
itis the ambition of every forester to promote. Here it will be 
seen that 1 come at once to an open issue with Professor Wallace. 
I reiterate—pace Professor Wallace—that it is the province of the 
Forest Department to grow timber: paaturage is in the province 
of the Agricultural Department, and should be taken up by that 
Department; grass in a forest is out of place, still if necessary, 
or rathor if the Agricultural Department are not in a position. to 
do so, the Forest Department will provide pasturage; but what I 
would say on this point is, keep the two things distinct, forests as 
forests, pastures as pastures: forest and pasture in one and the 
same place are incompatible with one another. Shade is an indis- 
pensable comfort for animal life in the burning East, and this can 
be secured in pasture lands, near village sites, along roads, &., 
but call the pasture lands pastures; do not misname them forests, 

In.the Bombay Presidency, in nearly every village, a tract of 
land is set apart for free grazing: this tract of land is called 
“gairan” (lit. cow forest). The only exception to the rule that I 
know of is Khandesh, and yet—miradile dictu!—Khandesh is the 
great pastoral province of the Presidency! This “gairan” was set 
apart at the time of the Survey Settlement, the proviso being 
made that Government could resume it at any time, or giva it out 
to cultivation should necessity arise, All “gairan” lands are 
notified as Reserved Forests, yet I shall never forget how I once 
seandalised the Revenue authorities by proposing to close a certain 
portion of “gairan” in a certain village, the “gairan” in ques 
tion being about four times as much as was needed by the 
villagers : needless to relate, no portion of that “gairan” waa 
ever closed, There are other cases where the “ gairan” is miser- 
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ably inadequate for the purposes for which it was intended; it 
usually adjoins the village site, and is in fact nothing more or less 
than a standing ground for the village cattle. The timber in these 
(so-called) reserved forests is not—-I may romark en passant— 
very plentiful as arule. I shall haye more to say on this por- 
tion of the subject of “gairan” later on, The inclusion of these 
froegrazing lands in reserved forests, and the introduction of 
the “fee” system of grazing, should prove the death knell of 
“ gairan,” that is, if the policy of Government be pursued to a 
logical conclusion, which perhaps is too much to expect. 

The introduction of regularly organised working plans into our 
forests will soon tell its talo. Nothing in this world is easier 
than to criticise, and criticism from a critic profoundly ignorant of 
his subject is more easily pumped out than from a man who is 
versed in his subject. Iam here referring to Professor Wallace’s 
Chapter on Forests in his “India in 1887.” I have a great 
respect for Professor Wallace as an authority on Agriculture, but 
I reaily do not hold any high opinion of his knowledge in Forestry, 
and I wonder that some one carrying heavier guns than I do has 
not yet attempted to refute the principles enunciated by him in 
the book referred to: perhaps he bas been left alone as not being 
worth powder. Certainly some of the views propounded by him 
are startling in the extreme, and entirely opposed to these held by 
professional Foresters. It must be remembered that even now 
the Indian Forest Department has but barely omerged from the 
infant stage, and never yet has Forest Department had such a task 
set it, Thronghout the length and breadth of India not a single 
typical forest can be found : in every one the axe of the unlicensed 
and untutored wood-cutter has wrought damage, damage extend- 
ing over centuries. Many of the so-called forests handed over to 
our charge are barren hillsides, deprived of all vegetation, and, 
in a great many cases, even of the very soil. These tracts are 
burthened with rights and privileges which have to be dealt’ with 
with the utmost consideration and regard, and the enstom of graz- 
ing anywhere and everywhere moets us at every turn : in fact, in 
India, more than in any country of the world, forestry and agri- 
culture are mixed with and merged in each other. If this grat 
fact were fully recognised by both Forest and Revenug officera an 
enormous stride towards the well-being of the country at large 
will have been taken. 

Ihave seen none of our working plans yet, and I speak with 
due humility when I advocate the system of “Jardinage” as 
propounded by M. Ad. Gurnaud. T am emboldened in the expros- 

22 
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sion of my opinion by tho viow taken of this system in Nos. II. 
and IIL. of the current Volume of the Indian Forester. So far as 
all the Bombay forests that I have secon are concerned, it appears 
to me to be the only practicable method of working them: the 
treatment which they have undergone precludes the usual working 
plan method, no kind of order or classification being possible. The 
great thing ta he aimed at now is, submit, as largo closures as 
possible and for as long periods as necessary. By this I mean till 
the forest has recovered sufficiently to admit of classification, the 
closed compartments to be worked through systematically, removing 
all mature, diseased and over-crowded trees, Till the ground is ~ 
thus cleared I do not see how any (even) approximate estimate of 
yield can be arrived at, 
As these forests arrive at maturity, that is, at am expluilable age, 

the question of grazing as it stands at present in India confronts 

, us. The answer to the question is that the people must bo edu- 

~ cated to provide their own grazing; in no other country in the 
world dees the State provide the farmer or grazier with pasiurage 4 
for his cattle: why should it be done in India? 

There are many so-called patriots, who are moving heaven and 

earth to increase what they imagine to be their political rights, i 
and to secure what they call self-governmont; but they overlook i 
the very pith and marrow of self-government, that is, the man- 
agoment of their own domestic affairs, There is no use in deny- = 
ing tho fact that the average Indian is not able to look after himself, 
or perhaps a better way of putting it would be that he prefers not 
to look after himself, and allows others to do it for him; and so it is 
in the mattor of grazing, ‘The ryot allows his fooks and herds to 
multiply as they please, confident that a benevolent “ Sirkar” will 
provide for them somehow or another, The Indian ryot must be 
educated ont of this mode of thought, and taught to depend upon 
himself, and, as in all matters educational, the process must needs 
bea slow ono. The introduction of the feo system of grazing is 
a wholesome measure and a step in tho right direction: Govern= 
ment “kurans” can still be kept for grazing, and fuel and fodder 
reserves will, of course, bo an aid; but gradually and surely graz- 
ing in forest, qué forest, must come to an end if forests are to bo 
forests in agything but inname. That the ryot can and will provide — 
amply for his cattle without State aid is exemplified in Guzorat, - 
whore there are no forest lands, but where the finest breed of cattle 
in the Bombuy Presidency, perbaps in India, is produced: stall- 
feeding is largely resorted to in Guzerat, the only Province in India 
to my knowledge where it is. The Indian ryot, with all his obtru- 


PORESTAY AND AGRICDLTORE IN INDIA, ~ 389 


‘sive densoness and intense conservatism, is no fool where his own 
immediate interests are concerned, and there is but little fear of 
his failing to provide for his cattle when unable to sponge upon 
Government. 

Tf, and at present it undoubtedly is, it be the province of the 
Forest Department to provide grazing, I am of opinion that steps 
should be at once taken to do so, As forestry improves and 
increases, the present reserves will become less and less of grazing 
grounds, as in the nature of things they should. A forest once 
closed to grazing ought never to provide grazing again : at preserit 
the open portions of forest. can and will provide grazing for years 
to come, but this sourco must eventually fail, at all events toa 
great extent. The problem of the future has then still to be 
solved ; the people, as I have said before, must be taught to depend 
upon themselyes, and besides this Government grass “ kurang” 
and fuel and fodder: reserves in different parts of the country, 
more especially along the lines of railway and the banks of rivers, 
should be formed and jealously guarded. Grass cultivation should 
be more taken up than it now is, and attention directed, not only 
to the increase of the quantity of grass produced, but also to the 
quality. Guards should be compelled to collect grass seed in large 
quantities, and this should be sown in those tracts set apart and 
destined for grazing grounds. This work of soed collection is a 
very important part of a forester’s duties, and it is excesdingly 
difficult to get guards to collect any but the more valuable varieties 
of seed: they will bring in teak or sandal secd, but they cannot 
understand the value of the more common varieties. I have for 
some time past got my guards to collect grass seeds in fair quan- 
tities, but it has heen at the cost of endless trouble and ceaseless 
objurgation ! 

It will have been noticed doubtless that Professor Wallace 
advocates the use of leaves as forage, that is, he quotes Duthie as 
pointing out that “sufficient notice has not been taken of the 
amount of forage which may be derived from the leaves of troes, 
which aro not so liable as grass to be affected by a want of surface 
moisture.” It is difficult to understand whut the Professor moans, 
but, apparently, he advocates the use of leaves as forage in an 
ordinary way ; this suggestion at once discloses the profundity 
of tho Professor’s knowledge of forestry! Doubtless he would bo 
much surprised to learn that in times of drought forests are 
thrown open and leaves granted as fodder ; perhaps too it may 
be nows to him that the ryot is quite a connoisseur in the choice 
of loaves for bis animals, and that le particularly likes the leaves 
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of the anjan (Hardwickia binata). Tho thinning off of the Indian 
ryots’ cattle, I speak with bated breath, is not so much a thing 
to be deplored as Professor Wallace imagines it to be : it is amaz- 
ing how woell the native knows the principle of the “ the survival 
of the fittest.” Professor Wallace was in India for four whole 
months and three whole days, and is therefore well qualified to 
teach our Brandises and our Ribbentrops, our Gambles and our 
Bhuttleworths, tho whole system and theory of Indian forestry f 

G. K, B. 

(To be continued). 
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Iv has apparently been decided that tho Director of the Forest 
School at Dehra is not to teach, and that he is to retain charge of 
the forests of the School Circle, a very small one, consisting of 
threo divisions only, with about 800 square miles of forest. 

The Director receives an allowance of Rs. 200 per mensem, besides 
the salary of a Conservator of Forests, according to his grade, 

Thus the School appointment is a departmental prize, noxt in 
value to the Inspector-Generalship ; and if the Director is not to 
teach, it is not necessary for him to be distinguished for a know- 
lodge of scientific forestry, or of some allied science taught at the 
School. Under present arrangements, the School junior officers 
(amongst whom may be included officers of the Sehool Circle 
under the Government of the North-West Provinces, who spend 
part of their time in tho instruction of students at‘ the Forest 
School) are liable to be kept back permanently in promotion, for 
the School Directorship may be given ovor their heads to any 
senior Conservator, who may or may not have shown any special 
knowledge of scientific forestry. 

As School officers havo gonorally beon appointed to the Circle 
for thoir known ability by tho Governmont of India, they must 
naturally feel greatly discouraged hy such a prospect, and their 
discouragement will be reflected in their teaching, and will re-act 
on the whole developmont of indigenous forestry in India. 

As a matter of fact, owing to the stagnation in the promotion of 
Forest officors in the North-West Provinces, the School officers 

‘# We publish this artiolo with reluctance, as it contaiue snatters of a personal 
natnre, But as the author subscribes his name to it, and speaks with all the 
authority of one who has had large part in organising the Dehra Forest 


School, and has been its Ditootor for five yours, we have no choice but to print. 
the article as it has been received from kim.—[iEp-] 
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have hoon passed over in the general list of Forcst officors by 
many of their juniors in other Provinces, and especially in Burmah, 
where, as was pointed out in the January Number of the Indian 
Forester, promotion has been exceptionally rapid, owing to the 
transfor of sovoral senior Forest officers to other Provinces, and to 
the recent establishment of the Circle of Upper Burmah, 

If the School Directorship were to involve teaching, an officer 
who had not sorved an apprenticeship in the School Circle could not 
well take it, in case of a vacancy arising, over the heads of the School 
officers. I believe that it isa very great advantage for the Director 
to teach, as he thus becomes personally acquainted with the charao- 
ter and ability of the students, and can report on them with mach 
more confidence to the Conservators and others who depute men 
to the School, than if ho had to obtain such information second 
band from the Deputy Director. 

To my mind the only question is, whether the Director, if ealled 
upon to teach at the School, should still retain charge of the forests 
of the School Circle, 

Formerly, when all Conservators were not unanimous in sup- 
porting the School, and when tho forests of the Circle were not, as 
at present, managed under regular working plans approved by the 
Tnspector-General of Forests and by Government, it was doubtless 
highly advisable that the Director should control their manage- 
ment, 

Tha present working plans for all the most important forests of 
the School Circle are to be in force for from 15 to 20 years, and a 
plan for the scrub forests of the Saharanpur District can be drawn 
up ina single season to complete the series. 

The School Director cannot, therefore, do much to affect the man- 
agement of the forests, and his work in the Circle must be restricted 
to supervising his staff of three Divisional officers, two of whom are 
men of Jong experience and proved capacity, who thoroughly sym- 
pathiso with the objects of the Forest School. 

It is evident, therefore, that, in the interests of the School, depu- 
tation allowances should be provided for the lower Schoo] appoint- 
ments, officers being doputed to these offices from their Provincial 
staff, and boing entitled to any officiating steps of Provincial pro- 
motion which may occur during their deputation, 

Bosides the works abovo referred to, as written by School officers, 
Manuals of Botany, Entomology and Natural Science for the uso 
of students have been published by School officers during the last 
three or four years, whilst the Editorship of the Indian Forester 
has remained at the School since July 1882. 
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More work of a literary nature would have been done had not 
the School officers been encumbered with executive work, prepara- 
tion of working plans, &c., in addition to their School duties ; 
and the extent of this incumbrance can be readily seen on a 
perusal of the Preface of Mr. Fernandez’s Sylviculture, 

As far as I know, the only Forest officers in India not belong- 
ing to the School Circle, who have published any complete warks 
on Indian Forestry, (I include, of course, Dr. Schlich, who is 
now bringing out a series of exceller Forestry Manuals at the 
Cooper's Hill College,) are Mr. Gamble and Mr. MacGregor, 
Conservators in Madras and Bombay, 

Forest officers in India, as a rule, have little inducement to 
engage in scientific work for publication, as their ordinary duties 
engrosy most of their time, and promotion depends on administra- 
tion, and especially financial capability. 

‘When wo consider the great importance to India of a scientific 
study of her forests, surely a little gate might be kept open in 
the Forest Department for merit of the kind I have referred to ; 
and this might be done by solecting junior officers for the School 
appointments, who have shown capabilities for scientific research, 
and by guarantecing the School Directorship to the men who have 
been engaged in the work of instruction at the School. This pro- 
codure is always followed in the case of the French National Forest 
School of Nancy, and doubtless also in tho numerous German 
Forest schools, though in their case I do not speak from my own 
knowledge. 

Officers might ai first be deputed to the School on probation, 
and would be liable to be sent hack to their Provinces, if their work 
were not approved of by the Director, or by tho Inspector-General, 
who, asarule, inspects the School twice a year, and can readily 
judge of the fitness of junior School officers for higher posts. 

A course which has impaired the success of the Dehra Dun Forest 
School, and at any rate exposed it to unfair criticism, has-been the 
nocessity for teaching, in the Rangors’ class, mon of vory difforent 
abilities and previous education, some of whom are intended to be 
Sub-Assistant Conservators, and others to be Rangers, or even 
Foresters. 

It is clear, therefore, that the supervision of these three Divisions 
by the Director can ho of little, if any, advantage to the School, 
and could be equally well done by the Conservator of Forests, 
Central Circle, N.-W. Proviuces, who has also a comparatively 
small charge to control. 2 

If these Circlos were amalgamated, the North-West Provinces 
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would be relieved from the cost of a anperflions Clonseryator and 
Direction office, or about Rs. 25,000 per annum ; whilst the School 
Directorship, deprived of tho allowanco of Rs. 200, would rank as 
an ordinary Conservatorship, and be no longer looked upon as a 
departmental prize for senior Conservators. 

Certain conditions might be made at the timo, giving the School 
sufficiont access to the forests, and perhaps allowing the Inspector- 
General of Forests to be consulted when new Divisional officers 
were appointed hy the N.-W. Provineos Government to the im- 
portant Dehra Din and Jaunsar Divisions, so that their sympathy 
with the School might be always assured. 

As it is, the School regularly visits some of the Punjab Forests, 
with cqual advantage to the students as compared with its tours 
in the forests of the School Circle. 

If the Director of the Forest School were freed from the local 
duties of a Conservator, he could find more time for original study 
in forestry, and also to visit the teak forests of the Central Pro- 
vineos, ox elsewhoro, and thus gain knowledge which would be most 
useful to the School, as there are no teak forests in the School Circle, 
though we all know that itis the most valuable Indian forest troa. 

The Conference of Forest officers which met at Dehra in 1886 
showed that there is now- no feeling of opposition to the training of - 
natives of India at the Foroat. School, but on tho contrary, that all 
Conservators under the Governments of India and Madras are 
strong supporters of the School. 

Tho Bombay Government considers its own School at Poona as 
sufficient for its Forest staff, and does not therefore depute men 
to the Dehra School, and this point will be referred to further on. 

Under the present system, by which the School Directorship 
is considered as a prize appointment for senior Conservators, T 
believe that the independent study of Indian forestry will be dis- 
couraged. : 

Mr. Fernandez has rocently published a most original and useful 
work on Indian Sylvicultare, which gives proof of long and caro- 
fnl observation in the forests of the north and central parts of 
India, and he and Mr. Smythies, also of the School Circle, have 
translated books on European forestry. 

It was doubtless owing to the notice these latter books attracted, 
and to their exceptional morit as scientific Forest officers, that they 
were originally deputed from the Central Provinces to the School 
Circlo in 1879 by special order of the Government of India, This 
transfer, though greatly to the interest of the Forest School, has 
not proved peouniarily beneficial to one at least of these officers, 
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A reference to the list of the gazetted officers under the Govern- 
ment of India will show that nearly the whole staff of Burmah, 
including two of the Conservators, is junior to Mr. Smythies in 
date of appointment to the Department, and that his present ap- 
pointment, after sixtcen years’ service, is in the lowest grade of De- 
puty Conservators on Rs. 550 per mensem. 

This is not due to his having been passed over in the North- 
‘West Provinces, or Ventral Provinces, the only parts of India in 
which he has served, but because the senior officers below the rank 
of Conservator in these Provinces have neither been promoted nor 
transferred to other Provinces, and promotion, therefore, has almost 
absolutely stagnated there for years, 

Although Mr. Smythies has officiated for a time as Deputy 
Director or Instructor at the Forest School, this does not influ- 
ence promotion in the Provincial staff, and strange to say such 
officiating appointments carry with them so little, if any, pecuniary 
gain, that the appointment of Instructor at the Forest School, 
vacant by Dr, Warth’s departure on furlough, has not been accept- 
ed by any officer of the Forest Department. 

With the limited School staff of officers, it has been impossible 
tu create two classes from amonyst (hese students ; and thus, in order 
to keep up a sufficiently high standard for the Sub-Assistants and 
better Rangers, the instruction has been somewhat above the heads 
of the less instructed men. 

But besides the Iinglish class, excellent instruction is afforded, 
at the Forest School, to Foresters who are only acquainted with 
the Hindustani Vernacular. 

It is obvious that this clase can only be applicable to Hindustani- 
speaking students, and hence to the N.-W. Provinces and Punjab, 
the Central Provinces and Berar, and to the Native States in 
Central India, where this language is spoken. 

In order, therefore, to relieve the Rangers’ class from the in- 
ferior men who have been deputed to attend, and whose abilities are 
frequently inferior to those of the better men of the Hindustani 
elass—their only qualification for the Rangers’ class being » know- 
ledge of English—it would be highly advisable if schools after the 
model of the Dehra Din Vornacular class could be established in 
Madras, Bombay and Bengal, Assam and Burmah, 

The Dehra Diin School would only then accept candidates for 
Rangerships and Sub-Assistantships, who have received a suffi- 
ciently good general education to follow tho English Course with 
advantage, whilst the Hindustani Course would continue as at 
present. - 
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The maintenance of these Vernacular Schools need not be at all 
costly to the Local Governments concorned, as many of the Execu- 
tive staff trained at the Dehra Din Forost School are thoroughly 
competent to teach their own countrymen, and the great benefit of 
an instructed subordinate staff has already been proved from the 
results of the Hindustani class at Dehra, in the improvement of the 
Foresters and Forest guards of the forests in Northern India. 

As the establishment of these schools would reduce the number 
of students wha might he depnted ta Dehra, and as the Govern- 
ment of India cannot well afford to maintain more than one pro- 
perly-constituted English School of Forestry, the Bombay Govern- 
ment School might be asked to depute their better students to 
Dehra, and to continue their present School at Poona for the lower 
class of students. 


CaMBripap, W. R. Fisner. 
18th October, 1889. 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 
(Continued from page 304). 
Chapter VI. 


Determination of the rate of increase of individual trees and 
of canopied masses of trees. 


Single trees increase in height, diamoter, basal area and volume. 
Similarly, crops of trees increase in height, aggregate basal area 
and volume. 

The current annual increment of a tree or crop is the amount by 
which it has increased during the past year. 

Periodic inerement is tho amount of increase gained during a 
period of several yoars. 

Tha total increment of a treo or crop is its actual volume at any 
given time (the sum of all the annual increments up to the given 
time). 

Tho expression mean increment, when used without any other 
qualifying word, may refer to merely a period, or to the entire 
age of the tree or crop, or to the age when the tree or crop becomes 
exploitable. 

In determining the increment for a single year, it is customary 
to assume for it the figuro of the mean increment for a short 
period of years, because the increment for a single year is not 


only composed of factors too small to be accurately measured, but 
Ba 
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is subject to disproportionably large fluctuations from year to 
year. 

For many purposes the increment is conveniently expressed as 
@ percentage. 


1. Increment of individual trees. 
A, Rate of increase in height, 


Tho rate at which the height has increased can be determined 
at once in the case of most conifers, since the length of each annual 
shoot is apparent owing to their peculiar mode of branching. 

In the case of broad-leaved trees, the stem must be cut across at 
the top. It the section shows n annual rings, the portion cut off 
isn years old, and the point must be found at which there are 
oxactly n such rings, the number immediately below being» + 1. 

‘When the increment for overy stage of the existence of the trea 
is sought, the stem must be divided into equal sections, say of 5 
feet length. ‘The number of annual rings counted on the upper 
surfaco of each section will give the number of years’ growth 
above it, and the difference between tho age of the whole treo and 
this number will give the number of years which tho treo has 
taken to attain the height at which the rings have been counted. 
The proceding mode of procedure must be adopted even for conifers 
when the lower branches have fallen off. 

It is evident that if the number of concentric rings does not 
correspond in any way with the ago of the tree, the determination 
of the height increment, except for recont years the shoots corre. 
sponding to which are apparent at the top of the stom, is impossible. 


B, Rate of increase in diameter and basal area, 


To obiain this, measurements are generally made at the usual 
height of 4} feet, or breast height, but they may be made instead 
at the middle of the tree, or, if great accuracy is required, at seve 
ral places. ; 

In the case of trees forming one or a regular number of rings each 
year, the diametral increment of a given year or period of years is 
found by measuring the thickness of the layer of wood put on during 
that interval. The thickness of this layer must be measured on 
several pair of radii, each pair belonging to one and the same 
diameter. Twice the mean of the several measurements will give 
the increment sought. A single mensurement is justifiable only 
when both the shape of the stem and crown and the branching are 
extromely regular. If the tree cannot be felled, Pressler’s borer 
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should bo used. Tho increment of the sectional area at any height 
will be given by the formula 

E (D'—@) = 07854 (Dd) (D—d) 
where d = diameter at the beginning of the year or period, and 
D = diameter at. the end of the same, 

As regards troos, the different concentric woody layers compos- 
sing which are not distinguishable, or, even if distinguishable, are 
not the same in number for each year, the procedure just described 
is not applicable. In their case the only plan to follow is to measure 
trees of known ages and growing under identical conditions of 
soil, locality and leaf-eanopy, and deduce the required increment or 
inorements by comparing the various figures thus ebtained. Where 
trees of different known ages are not obtainable, there is no alter- 
native but to select one or moro plots represonting the average 
characters of the ontire forest in respect of soil, locality, composi- 
tion and density, and containing between them individuals of all the 
age-classes. These sample plots should be properly thinned from 
time to time, so that none but trees growing without any ucneces- 
sary check may come under observation. In order to secure this 
object moro effectually, no suppressed or overtopped trees should be 
measured, nor even those that have their tops exposed to the sky 
if their crowns have a restricted development owing to lateral 
pressure from their neighbours. Subject to these exceptions, the 
girths of all the trees should be taken at regular intervals of one 
to five years, according to the rapidity of growth of the trees, 
Unless the troos increase in girth very rapidly, the interval ehould 
not be less than two years, for not only is the increment of a single 
year a small quantity difficult to appreciate, but various disturbing 
causes, uf which the splitting of the bark and its falling off in 
seales and the varying amount of moisture in it, are the chief, 
combine to mask or exaggerate it, as the caso may be. The mea- 
surements should be taken each time along the same circumference ; 
and in order to secure this each stem should be encircled with a 
steady line of white paint about half an inch wide, The most lasting 
paint is zinc white. According to the nature of the bark, the ring 
of paint must be renewed al louger or shorter periods. ‘The entire 
ring should lio in the plane at right angles to the axis of the bole at 
the height at which it is painted. ‘The rings should be painted at 
4} foet from the ground, but if there is some marked irregularity of 
growth at this height, two rings may be painted respectively above 
and below this hoight at an equal distance from it in accordance 
with the principle laid down in rule (7) on page 185. ‘In men- 
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suring tho girth, the tapo should be laid along either the lower or 
the upper edge of each ring, nevor along both indifferently, Ex- 
perience has shown that itis most convenient to measure along the 
lower edge. The trees should be numbered consecutively for 
recognition, and the numbers should be painted on the bark close 
to the ring. Labels, of whatsoever pattern, should never be used, 
as they ultimately drop off and get lost, and the trees are then no 
longer recognisable, A careful register of all the measurements 
taken should be kept in something like the following form :— 


Trees, Girth in inches on Ist January, 
¥ Remarks, 
Species, | Ruaeing | iso. | 1898 | 1996, | 1899. | 1902, | 1908, 


In tho last column will be entered all pertinent remarks, such 
as “ Released from lateral pressure in thinnings of 1890,” “ Over 
topped, no longer measured;” “ Found dead in 1896,” and so on. 
If trees of all sizes are represented in the sample plots, a series 
of from five to 15 consecutive measurements, according to the 

» length of the interval at which tho measurements are taken (the 
shorter the interval, the larger the number of measurements re- 
quired), will furnish complete data for computing the increments 
for all periods and nt variona ages. For the jardinage typo of 
forests, each sample plot should contain individuals of various 
widely-difforing ages ; in all other cases, each sample plot should 
contain only trees belonging to a single age-class, or, if there is a 
double story of growth, to two age-classes. 


C. Rate of inerease of volume. 


Tho increment put on during a given number of years n may 
he obtained in several difforent ways as follows :~ 

I. By rae ovsrve or rae srem 1x sections.—Tho stem being 
cut up into sections from 6 to 12 fect long, the actual and former 
diameters (D and d) are measured on each section exclusive of the 
bark. The actual and former contents of the stem can thus be 
calculated, and their difference is tho increment sought. This 
method is practicable only when the annual concentric rings are 
distinguishable. 
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TI, By measurma THE ACTUAL AND FORMER DIAMETERS AT 
HALF THE HEIGHT OF THR TREE YEARS AGO.—The length of stem 
added on during the past 2 years is removed, and the remaining log 
(whose length == A) is then cut across through the middle. The 
diameters J and d being now measured, the increment sought 

=i= FA(DI-@), 

IIL. By sans or Form ractors.—In this case it is assumed 
that during short periods the form factor does not vary in any 
appreciable manner. If D, H, and V denoto respectively the 
actual diameter, hoight and volume, and d, / and v the correspond- 
ing figures 2 years ago, then 

I, =V v= (DI ahs, 
This method is suitable for standing trees, und is adapted for 
species in which the annual rings are not distinguishable, But 
of course actual measurements are necessary at the beginning and 
at the end of the interval of m years. Practically the results ob- 
tained are sufficiently exact, if A is merely estimated. 

IV. By Mzans OF THH BASAL AREA AND HEIGHT.—Let d and 
U denote respectively the diameter and length or height » years 
ago, and § and A the corresponding inerements during this inter- 
val of years. Then we have 


PaTdt yt ayfandy = Tay 

vu 

aF{atyden-a ys 

we E (al + 2dBL + H+ GPA + QANB + BA — mis 
= Ff Qa + Pay + lt Bdan + HAY} SL 


Since n is always a small interval of years, the value of the ex- 
pression in the second bracket is so insignificant that it may be 
neglected, and we have, therefore, 


J,= ES (2d31 + aa), 
= Tas Qu t dr) 


Hence J, 


=e 3 +4) since va tay 
Tn the last formula, when \ = 0, or something very emall, then 


Leted, 
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vue is often as 
sumed to be the current annual increment. This assumption is 
justifiable in the case of crops that are near the age of exploitabi- 
lity, but should never be made in the case of individual trees, the 
mean annual increment of which, provided they are freely lit on 
every side, obviously goes on incroasing up to a great age. 


The mean annual increment of a tree ‘e 


D. Expression of the increment as a percentage. 


To render what follows more easily comprehensible by the stu- 
dent, we will here recapitulate briefly tho general principles of 
interest. 

If r = the rate per cont. per annum, then 1-0 r= tot * =the 
amount at the end ofa year. In the case of simple interest, we 
have the rule 


= ‘Total interest x 
r= 100 (“pr ) = 100 x 


But in most cases it is necessary to assume compound interest, for 
which we have the following formule :~- 


Amount = A= P (10 1)", of LOr = 2/A, or r = 100 (yf 2-1), 


For tho easy determination of r, Pressler has invented a formula 
based on the following two assumptions :—(1), that the amount at 
the middle of the period of years n is equal to 4 (4 + P), and 
(2), that the annual increment is equal to 4 (A— P). He thus 
gets 

rploor U-Pb dP) 
A=P ,, 200 
a+P * a" 

This formula is only approximate, and always gives something 
Jess than the actual value of 7. 

We will now apply the preceding principles to the determina- 
tion of percentages for the increase of (a) the diameter, (0) the 
sectional area of the stem, and (c) the volume. 

(a). PEROENTAGE OF INCREASE IN DIAMETER.—According to what 


precedes, this percentage = a x me for any given section. 


and r= 


The figure thus obtained cannot be applied to any other section, 
since, as we know, the increment generally increases as we proceed 
upwards along the stem. 
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(2), PEROENTAGH OF INCREASE OF SECTIONAL ARBA OF STEM.— 
This percentage 


Ana, 200 
Sapa *a 
nD! dt 


“PT TTF. 200 td | 200 
ez are aa * y= prog * ye 
<_ 
We mny also obtain this percentage (p,) in terms of the per- 
centage of diametral increment (p,) thus— 
Db 


100 a 100 
a Pingel a 100+ pet 

100 ale 100 

Hoes iggy Sa = hae eee 

100 1 
that is to say, +o oe 
, 100+ p, 100-427, 42 " 
and Pa = 2 rat a 


In the caso of rather old trees, the diametral increment of which 


+ 
is very small, ve may be neglected, and then we have 
D-d, 400 
Pa = p= FG 


(c). Pzroextage oF INCREASE IN VoLUME.—In using method 
IL, described under sub-nrticle C!, above, it is obvious that, if Ais 
constant, the required percentage 
Ana y 200 Dad, 400 
ata™ a Spya* a 
According to Pressler this formula gives the percentage of 
increase in volume not only for the stem alone, but also for the 
entire tree inclusive of tho branches ; and experiment has proved 
this assumption of Pressler’s to he very nearly true. 

In order to simplify the calculation, Prossler employs the relative 


diameter A = 2, in which D = tho actual diameter exclusive of 


bark, and 3 = the increment of tho diameter during » years, Now 
since 


Desd,mdd=sd—322(A = 1), we have 
a 
wan? of 87) 
and also p= peste x % approximately, 
For the calculation of the future increment por cent., the pro- 


bable diameter aftor n years may be assumed to be D + 4, and 
. ‘. +1 =a" 200 

increment per cent. to be approximately G+ pa * a” 
Prossler has published tables showing the values of this percentage 


for different values of A from 2 to 800. 
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In the case of standing trees, of which only tha increment of 
diameter at the base can be measured, and rarely, if ever, the 
height, the percentage of increase in volume cannot be determined 
with any very great accuracy. For such trees Pressler has drawn 
up a set of tables for determining, with the aid of the relative 
diameter, the rate of inerense per cent. for five grades of height- 
growth. In order to determine the percentage with sufficient 
approximation without the aid of such tables, we must first find 


Dand d= D—Ziby measurement, and flee the rate per cent. 


of increase in diameter = py = ee x= °° (for a single year py 


=), and the minimum increase per cent. of volume p,=2 pu. 
In most instances p, varies from 2} pz to 3 p,, and in the oase 
of trees enjoying a full height-increment and forming a canopied 
crop, py = 34 Pe 

In calculating the increment per cent. for a single year, wo may 
employ Breywann’s formula, which makes the increase of volume 
in m years 


es 2X diametrat increment , height increment 
= volume n yeats ago (72% actual diameter T “netual height 
100 ease of volume in # years 
volume # years ago 
= 2X diametral increment | height inerement 
= 100 ( ‘actual diameter T ~ actual height 
‘When thera has been no increase in height, 
200 X diametral increment 
? = ~~ actual diameter 


‘Anoitier simple formula to use is that of ScunerpER, by which 


so that p 


p= 22, D boing the actual diametor in inches, exclusive of the 


bark, and z the number of annual rings in the last inch of growth. 
a is obviously oqual to one year’s increaso of diameter, and this 


figure can consequently be used in Breymann’s formule above. 
Both Breymann’s and Schneider’s formula give only the rato 
of increase per cent. of the basal area, and the rate of increase 
per cent. of volume must be obtained therefrom in different cases 
as follows :— 
(a). In the case of trees possessing vigorous upward growth 
and standing in a leaf-canopy, by multiplying by 13. 
(2). Tn nearly all other cases of canopied trees, by multiplying 
by a factor varying from 1} to 1}, 
(c). In the case of isolated trees, without any multiplication at 
all in many instances. 
(To. be continued), 
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A FORESTER’S LIVE IS NOT A HAPPY ONE. 


‘Tamre are points on which the Forest Department can dofy compe 
tition, such as malaria, isolation and the discomfort of perpotual 
camp life; but the unpleasant sensations caused by summer heat are 
not peculiar to us ; other departments experience them, whole Pro- 
vinces share in thom. Personally, I see nothing remarkable in the 
readings noted by “Q.,” though some years ago, when the Forest 
Officers passed the hot weather under canvas, “Q.” might have 
found it hot enough not only to astonish, but also to annoy, him. 
‘When we talk of shattered constitutions, hardships and breaking 
down, it is a good thing to havo a specialty in the way of suffering 
to bring forward. In point of fact, howover, the daily mean tem- 
perature during the dry season is generally 1° to 3° lower in the 
forest than it is outside ; and no man who has a house and a ther- 
mantidote need sit for a month in a temperature of 98° unless he 
likes to. 


SALAMANDER, 


PASTEUR’S VACCINATION FOR ANTHRAX. 
iI. 
In the previous article the work done in the laboratory for the 
preparation of the vaccine has been briefly described. Wo will 
now offer a few hints which may be of use in tho fields and dis- 
triots where the disease may happen to be prevalent. 

The ordinary symptoms of anthrax may be found in any book 
or treatiso on the diseases of animals. The affected animal sepa- 
rates itself from the rest of the flock or herd. 1t appears sleepy 
and drowsy. Then gradually it leaves off its usual rations, often 
fixing itself to ono spot without moving at all for some length of 
time. The breathing becomes extremoly difficult, the pulse weak, 
and tho honrt beats violently and irregularly. Ultimately, the 
animal often gets convulsions, and death occurs in a few hours. 

In cattle, the diseaso is very rapidly fatal, and there is often no 
time whatever to properly watch the symptoms. 

Blood is frequently found escaping trom tho mouth and nostrils, 
but this is by no means, as is considered by many, an invariable 
symptom of anthrax. Instances are known where animals have 
died of anthrax withont a single drop of blood oozing out from any 
of the external organs. 

Tho symptoms before death, therefore, scarcely disclose much 
from which the disease may be diagnosed with any certainty. The 
post-mortem appearances give much greater help in the matter. 

8a 
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On dissection of a dead animal, it will be found that-— 
(1). The blood every whero is of a dark tarry appearance. 
(2). The superficial veins are full of this dark-coloured blood, 
which further hardly presents any signs of coagula- 
tion whatever. 
(3). Tke mucous membranes are blackish. 
(4). ‘The muscular tissue easily breaks away with the fingers. 
(5). The heart is full of dark tarry blood. : 
(6). There are blood spots on the surface of the pericardium. 
(1). The intestines are also coloured dark red. 
(8). The spleen is considerably enlarged, and is full of tarry 
blood. 
All these appearances (especially the enlargement of the spleen 
and the non-coagulation of blood) afford some clue to the disease, 
but it is the examination alone of, the blood under the microscope 
that enables one to say with certainty that an animal is really dead 
of anthrax, Such examination will show, even in a single drop of 
blood taken from the heart, liver, spleen or any other organ, i 
crowds of bacilli interspersed amid the blood corpuscles. i 
The question now naturally arises, supposing there is an animal 
lying dead before one, how is he to satisfy himself that that animal 
has died of anthrax and of no other disease ? The following may 
be recommended as the mode of procedure. 
(1). Let the blood be taken from any part of the animal and 
examined under the microscope. Should the charac- 
teristic bacilli be found, it will be certain that anthrax 
has been the cause of death. . 

(2). If, however, the bacilli are not found, then the animal ! 
should be dissected, and blood taken from the heart, 
liver or spleen in a state of purity and examined under 
the microscope for the characteristic batons. 

(3). If still nothing he revealed, a drop of blood should be taken 
from the heart in a state of purity by means of a fine 
glass tube, and sown in chicken broth. The broth 
should be put into the Pasteur stove, ie. subject to a 
temperature of about 32° C., and watched every day. 
‘The liquid under the microscope should be examined 
on the next day and several days after. If still no cha- 
racteristio bacilli are to be seen, then one may rest ~ 
assured, in spite of all ante-mortem symptoms and post- 
mortem appearances, that the animal has not died of 
anthrax. 

When, however, there ig no animal lying dead before one, but ' 
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death is reported at a distance, then the following would be the 
course to follow. Instructions should be sent somewhat to the fol 
lowing offect to the farmer or veterinary surgeon or other person 
in charge :— : 

(1). He should be asked to extract the blood from the heart, 
liver or spleen, and to send it to thie vaccine laboratory 
in a state of purity, To ensure the despatch of pure 
blood, a heated glass rod (actual cautery being perhaps 
preferable) should be applied to the point of the organ 
from which the blood is to be taken, This is necessary 
to prevent foreign organisms from entering into the 
blood. Then a fine glass tube, with its end broken off, 
should be forced into the organ through the singed 
surface. The blood should now be sucked up into the 
tube, and both ends sealed. The tube will thus contain 
blood in a thorough state of purity. 

(2). At the same time as the veterinarian is asked to send pure 
blood, he should also be instructed to inoculate roughly, 
if he has no syringe, a rabbit, guinea-pig or goat, and 
to send it immediately to the laboratory. The rough 
inoculation is done thus :— 

A lancet or ordinary knife being dipped into the blood of the 
dead animal, the instrument is pricked into and under the skin of 
the animal to be inoculated. To ensure thaf inoculation has 
really been effected, it is advisable to inoculate the animal in three 
or four places, ¢g., in the flanks, on the interior of the thigh, or 
the interior of the flap of the ear. 

Then, if this animal dies, its blood should be oxamined for the 
charactoristic ddtons in the usual manner, 

In all these cases very great care must be taken that the blood 
is examined before putrofaction-has set in, as in tho latter case the 
septic vibrios would materially interfere with the diagnosis of the 
disease. 

‘When, after examination of the blood, anthrax has been proved 
to exist in any district, or when it is known to be prevalent there, 
by veterinarians and other qualified persons, the farmer or pro- 
prictor or official in charge should be immediately written to, to 
have his herd or flock vaccinated. 

The liquid for vaccination, prepared in the way already deserib- 
ed in @ previous article, is sent to the address given, or to the 
nearest station, in vaccine tubes closed with India-rubber plugs, 
holding liquid for 20, 50 or 100 sheep, and labelled premidre or 
‘deuriéme, as the case may be, The liquid has to be introduced in 
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a determined quantity under the skin of animals by means of # 
hypodermic syringe known as the syringe Pravaz, 

This syringe consists of a glass cylinder fixed inside 2 metallic 
frame. Within this works a piston rod graduated to tth oc. At- 
tached to the frame at the bottom is a hollow neadle, through 
which the liquid for vaccination is sucked up ‘into the eylinder. 
The syringe being completely filled with the \iquid drawn up from 
the vaccine tube, a small curseur or nut on tho piston-rod is moved 
up to any required graduation of the rod, and a fixed quantity of 
liquid thus introduced under the skin of the animal. 

Sheep are inoculated under the skin, about the middle of the 
thigh. An assistant seizes the animal and presents it to the ope- 
rator, holding it by the fore legs in a sitting attitude, ‘Tho operator 
now introduces the needle under tho skin of the interior of tha 
thigh, and pushes the piston rod until the curseur touches the 
syringe, and thus the required quantity is introduced into the 
system of the animal. The syringo is then withdrawn, the cureeur 
moved back to a second division, and a second animal inoculated 
in the same way. 

The first operation is done with the premidre or weaker vaccine 
on the right thigh. The second follows 12 to 15 days after, when 
tho deuzitme vaccine is similarly injected into the left thigh, te., 
the one that has not yet received any vaccine. 

Guinea-pigs, which are so often experimented on in Inboratories, 
are inoculated in the flanks. The assistant catches the guinea-pig 
by the neck with his left hand, and with his right hand holds down 
the two hind logs. The operator clips off the hair from the spot 
which is to be pricked, and then pushes in his Pravaz needle in the 
usual way. 

Rabbits aro similarly inoculated in the flanks. 

Cows and oxen are inoculated behind the shoulder. 

Harness horses are also inoculated at the back of the shoulder, 
but riding horses in the front, to avoid the contact and friction of 
the saddle with the place of inoculation. 

Elephanis aro inoculated in the tenderest part of their hide, 

The quantity necessary varies for the different species of animals, 
The Pravaz syringe, which has a capacity of 1 ca., is graduated into 
eight equal divisions. One of these divisions suffices for a rabbit, 
guinea-pig, goat or sheep; two are necessary for a calf, ox or horse 3 
wheroas quite half a syringeful is injected under the skin of an 
elephant. 

‘The vaccine should always be used immodiately on ite receipt in 
all its froshness, especially tho first one, the strength of which 
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diminishes more rapidly than that of the second. If through some 
cause or other the vaccine can only be used on the day after its 
receipt, the tube or tubes containing the liquid should be kept ina 
cool place. Itis difficult to givo any hard-and-fast rule as to what 
is to bo the limit of time between the filling of the vaccine tube 
and the use of the vaccine on the animal. Perhaps, including the 
railway journey, five days may be considered quite the limit, Six 
or soven days may be allowed, but then, should any failure ocour, 
it would be attributable to the delay. Another great point not to 
be lost sight of is that a tube that has once been uncorked must 
never be used again. Should thore be some liquid left in it, the 
tubo and liquid must both he thrown into boiling water. 

Failure may ariso also from many other causes, eg. :— 5 

{a). From working in too groata hurry when ono is pressed 
for time and a great number of sheep have to be vac 
cinated. 

@). It may again often happen, without its being perceived, 
that the needle of the syringe is pushed ont of tho skin 
again and the vaccine is thus injected into the air, 

(©). The curseur or nut is sometimes, through carelessness, not 
moved to a new graduation for a new animal, In such 
cases, it is quite clear that no vaccine can enter the skin H 
and then when the second vaccine is used in duo course, 
being stronger and more active than the first, which 
has not been received into the system of tho animal, it 
may causo death, Caro should also be taken, especially 
when inoculating with the first vaccine, that the animal 
does not escape the hands of the person who presents 
them to the operator. This sounds like superfluous 
advice, but necidents havo been known to occur, whereby 
unvaccinated sheep have got mixed up with vaccinated 
sheep and received the second vaccine without having 
heen partially protected by the first, 

Every bubble of air in tho syringe should also be got rid off, othor- 
wise it will often happen that air will be injected into an animal 
instead of vaccinal liquid, and the animal will be exposed to the 
same danger as if it had not received the first inoculation at all. 

After inoculation, tumours or edemas often appear, especially in 
horses and cows. They are in no case to be treated, as they gene 
rally heal up of themselves, and an incision should never be made 
into them. On the other hand, it must also be remembered that an 
animal should never be inoculated again until its edemas have 
disappeared. 
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There are very many persons who expect to find mortality in a 
herd cease immediately on the introduction of vaccine into the herd. 
Such people should be reminded that, as the herd is suffering from 
the spontaneous disease, the mortality will continue till the vaccina~ 
tion be completed, i.e., 8 or 10 days after the inoculation of the se- 
cond vaccine. The anthras or charbonneuse vaccine, like the small-pox 
vaccine, does not cure. It therefore cannot prevent the develop- 
ment of the disease when the seed of the disease already exists in 
the body at the moment of the preventive inoculation, 

But it does often happen that mortality continues even after 
complete vaccination. In such cases, up to an interval of three 
months, a special vaceine has to be used, called the “ Vaccine of 
Re-vaceination,” which is nothing else than a mixture in equal 
quantities of the premidre and deuxitme vaccines. 

Three months after, the first and second vaccine are again used. 

If from some cause or other the second vaccine cannot be used 
till 15 or more days after the first inoculation, the latter should be 
used over again, and the second follow not more than 15 days 
after. 

In Hurope it is usual to carry on vaccination during spring, 
because the temperature is then favourable, and animals are pro» 
tected against tho disease, which is gonerally in full force only 
later during summer and autumn. In this country winter would 
be the most suitable timo for operations. 

A few words in conclusion will not be out of place here, to 
show what experiments were carried on before anything definite 
was known about the truo etiology of anthrax or charbon, Fora 
long time it was believed that the disease sprang up spontaneously 
under the influence of diverse occasional causes, dependent, for 
oxample, on the nature of the soil, on the water, on forage, on the 
modes of breeding and fattening, In fact every possible cause has 
been invoked to explain the spontaneous existence of the disease, 
But ever since the labours of men like Davaine, Pollender, Bravell, 
Koch and Pasteur, it has boon clearly proved that the disease is 
due to tho presence of a microscopic parasite in the blood of the 
affected animal. One of the first experiments that Pasteur carried 

“out in the field was to fold a number of sheep in open air and feed 
them on lucerne which had been watered with artificial cultures 
of tho charbon bacilli teeming with multitudes of spores. 

In spite of the immense number of spores that must have entered 
the system of ovory sheep, many of them escaped death, though 
not without showing that they were gravely affected for some time. 
Others, » few in number only, died with all the symptoms of 
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charhon, though after a period of incubation of the parasite of from 
8 to 10 days, This samo experiment was carriod further by 
mixing the above lucerne with some prickly objects, such as the 
leaves of the thistle, or the sharp ends of the ears of barley. The 
mortality was most visibly augmented. The difference in the two 
experiments lay in this. In the first case the spores found their 
‘way out with the excrements, whereas in the second wounds must 
have been produced by the prickly objects in some part of the 
alimentary canal, and thus an admission given to the spores to do 
their work of destruction in the blood. 

Experimonts have been also carried out by burying animals in 
pits, thereby securing most interesting results. In the month of 
July 1878 some cows dead of charbon in the Jura were buried in 
the field of a farmer to a depth of about 2 metres. Ten years after 
this, some earth was taken from the surface of this pit, and from it 
were extracted deposits which easily produced charbon. 

At three trials that were made within tho ton years, at intervals 
of about three yoars, the earth from the same spot had in every case 
given charbon to animals that were experimented on. It must be 
borne in mind that the germs were found after ten years in spite 
of all the operations of cultivation and harvesting. On the con- 
trary, the earth from spots at a little distance from this pit was 
found quite harmless. Here was an insight given to the possible 
origin of the germs. But the opponents of Pasteur were not 
asleep, “ How is it possible,” said they, “that the earth, which 
is such a powerful filter, should allow microscopic germs to rise to 
the surface? In the natural course of things they should descend, 
and should be found, therefore, at a lower level even than the depth 
at which thoy were buried.” Pasteur was now elated at the oppor- 
tunity given him to refate these opposing arguments. ‘ Might not 
there be some agents,” he suggested, “ which bring up germs to 
the surface?” No sooner was this roply given, when oxperiment 
was immediately resorted to. Flower tubs were taken and filled 
with arth, These tubs were well watered with artificial cultures 
of the bacillus, and earthworms were introduced into them, These 
earthworms were dissected after a time, when the very character- 
istic bacilli that were sown wore discovered. Similar field experi- 
ments were now made, and Pasteur was able to show that earth- 
‘worms were ever busy in bringing up microscopic germs to the 
surface. In charbon-infected lands the deposits of earthworms as 
left on tho surface were found full of germs that they had brought 
up from the depths at which animals dead of the disease had been 
baried, Here then is a palpable cause of the origin of the disease. 
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Tho deadly germs of infection are brought to the surface by the 
earthworms. They are then spread by the wind all over a field, 
The pasture is necessarily thoroughly infected, and it is no wonder, 
therefore, that cows and sheep are found at timos dying off in such 
Jarge numbers in certain farms or fields. A very easy prophylactic 
measure may be taken to do away with one of the great sources of 
tho origin of the diseaso. Animals dying of anthrax should never 
be buried in a farm. They should be carted away to be burnt, care 
being taken that their blood is not allowed to stain the ground 
over which they are taken, nor tho cart in which they are borne 
away. If this be not possible, a sandy or very porous calcareous 
soil should be choson for their burial—a soil, in short, in which 
earthworms cannot live and thrive. 

Dead animals, again, shonld never be allowed to lie about in a 
field. Dogs and jackals and wolves would soon spread the infection. 
Further, by burning the carcase, the dead bodies would be put 
quite out of reach of those who ave in the habit of secretly taking 
possession of the hides. With such ordinary measures, and with 
the prophylactic system of Pasteur, there is no reason why in 
India as great success should not be achieved as on the Continent 
in reducing the mortality of agricultural animals by eradicating a 
disease that commits such havoc among them. 


N. N. Bayensis. 


}}. Notes, Queries AND PxTRacts. 


Tus Departmental Soaxpat in Bomsay.—Truly one’s admiration 
for the versatile ability of the Indian Covenanted Civilian is kept 
perpetually on tho increase. We have seon it over and over 
again proved (to the satisfaction of the Civil Service) that he alone 
is qualified to direct an Education Department ; that he makes the 
best head for the Police ; that he is unrivalled as a Postal officer ; 
while as to financial mattors, it is recognised that he is tho only 
person whom it is safe to trust with the office, and pay, of 
Accountant-General. We had not yet heard that the principle had 
been extended to the Forest Department, but it seems the Bom- 
bay Government—as we should naturally expect—has had the 
discernment to see that it might be carried into this branch also 
of public affairs, and has appointed accordingly an Assistant~ 
Collector to officiate as Conservator of Forests in Sind, passing 
over the whole of tho officers of the Department, some of them 
with 20 years’ service. The Indian Forester, which recently pub- 
lished the story, is naturally a little sore about the matter ; but if 
the precedent is steadily repeated, as in the caso of Education, 
Police, &c., the Department will get used to it, The Bombay 
“Government appears to have felt that it was doing something out 
of the common : for it stated that the reason for the appointment 
was that the management of the Sind forests “makes little or no 
demand upon scientific forestry.” Therefore it must be givon 
over to an Assistant Magistrate! We have never seen a hetter 
specimen. of the Civilian syllogism] But why should the Bombay 
Government shirk stating the middle term ?—Pioneer. 


Evoxurion or tHe Saw.—Porhaps no tool has a more interesting 
history than the saw. According to a recont writer, saws have 
heen discovored in Germany and Denmark which belonged to tha 
bronze age, Tho metal of which they were composed was cast into 


a thin shaft and serrated by breaking the edge. Equally interest- 
Bo 
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. 
ing discoveries have been made in America. It has been found 
that saws made of obsidian, which is a kind of glass produced by 
voloanoes, were used during the atone ago in Mexico, and saws aud 
knives of the same material have been found in the alluvial deposits 
of New Jersey, probably sent thither trom Mexico by the action of 
the water, The Phomicians aro amongst the earliest nations 
which aro’ supposed to have used the saw. Tho scholar is not 
surprised to find a vory pretty story accounting for the discovery 
of the saw in Grecian mythology. Hero the inventor is said to 
have found the jawbono of a snake, which he imitated by jagging 
an iron plate. One day the uncle of the inventor murdered him in 
8 fit of jealousy, so the story goes ; and, if the liberty may be taken 
of filling out this little romance, by plunging one of tho poor 
young man’s saws through his heart, The Lacustrine and other 
early inhabitants of Kurope are credited with having made saws of 
flint, and tho natives of the West Indian Islands had saws made of 
notched shells. Tho Japanese saw is a curiosity. It is shaped 
somothing like a butcher’s cleaver. Tho shank is drawn into the 
handle, which is flat, where it is secured by being wrapped with 
split cano, ‘Tho toeth are described as being very narrow and 
pointed towards the handle. Some of the saws used by the ancient 
Egyptians are exceedingly rude and imperfect, consisting of long 
thin blades, ragged at the edges, and driven into rough piecos of 
wood. It is from such crude and inefficient imploments as these 
that the modern saw has been developed. The law of evolution 
has been operative here, as the philosopher might say, as it has 
boon elsewhere.—Timber Trades Journal. 


ARTIFIO(AL S1rx.—One ‘more triumph has recently been added 
to those won in the domain of the science of chemistry, and 
the problem of imitating the product of the silkworm has been 
solved. 

The serious epidemics which have from time to time threatened 
the existence of the silk industry of France and other countries 
have engaged the attention of many scientists. The biologists 
have chiefly endeavoured to discover the cause of the so-called 
silkworm disease, and the means whereby it may be prevented. 
Hitherto their efforts have met with indifferent suocess, Like the 
Phylloxera, or grape-vine disease, the silkworm epidemic appears’ - 
to be due to certain climatal conditions, which are exceedingly 
difioult or impossible to grapple with. , 

The difficulty has been approached from a different standpoint 


NOTES, QUERIES AND EXTRAOTS, 868 


by tho chemists : these have sought to produce in thetr laboratories 
a material which should be not merely a clever substitute for, but 
an actual imitation of, natural silk. 

As long ago as 1884, in the month of May, M. Blanchard, in 
the course of his Presidential address to the Academy of ‘Science 
at Paris, alluded to this subject, and challenged chemistry to solve 
the problem. This sho has done. Shortly after the President of 
V Académie des Sciences bad laid this problem before the scientific 
world, another French savant, M. de Chardonnet, bit upon a 
method by means of which ho believed its solution could be 
obtained, and, foreseeing great difficulties and much labour before 
him, he deposited with the Secretary of the Society a sealed paper 
setting forth his idea, This was dono in order to secure the 

“honour of priority to himself, should meanwhile the matter be 
worked out by some one else. This appears to bo the custom on 
the Continent, and might, by the way, be practised with advantage 
more frequently in England, for it guarantees a discoverer’s 
priority against those who might lay claim to his ideas. It is 
often extremely difficult to decide to whom the honour is due, 
especially where rival scientists belong to different nationalities ; 
but the “sealed paper” system would savo endless heart-burn- 
ings. 

M. de Chardonnet, having seeured his ground, sot to work upon 
this difficult problem, and on the 7th May, 1889, he announced 
its final accomplishment. 1t soon became apparent that, in order 
to produce a thread which, by reason of its transparency, silky 
texture, and brilliancy, should compare favourably with natural 
silk, it would bo necessary to spin it, sa ta spoak, from some liquid 
solution. 

Cellulose (C,H,,0,) was chosen as the starting point. Various 
sources of this substance were at first tried ; but it was eventually 
found most conveniont to employ cellulose obtained from certain 
parts of young wood. It was prepared in a state of great purity 
in order to avoid any complicating sub-reactions with the chemi- 
enls employed. With this material a pure octo-nitro-cellulose is 
made by treatment with nitric acid (HNOs), and then dissolved 
in « mixture of 38 parts of ether (C,H,,0), and 42 parts of alcohol 
(C,H.O) in a proportion of 6°5 per cent, Such a solution is 
termed collodion. 

Tho collodion is placed in a reservoir of tinned copper, in which 
an air-pump keeps up a pressure of several atmosphores. This 
is connocted with a delivery tube lying on an inclined plane, on 
which are fixed glass tubes, each drawn out into a capillary part, 
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A (vide diagtam). A second tube, B, surrounds each of these 


capillary tubes, and contains water continually supplied at the 
tubule C. The water, kept in by an India rubber washer at D, 
circulates round the tube. The collodion forced out from the 
aperture A is immediately solidified at the surface on contact with 
the water, and flows with this water asa thin thread or filament 
around B. A small automatic arrangement now comes into play, 
and the filament is led on toa bobbin, and so wound off. The 
thickness of the thread can be regulated to a nicety, and the 
hanks are made up as in the ordinary way. 

Tho operation of denitration is then proceeded with. Substitue 
tion products, consisting of starch or cellulose, in which hydrogen 
is moro or less replaced by nitryl (NO,) are termed pyroxylins. 
This “thread” isa pyroxylin. Many pyroxylins lose their nitric 
acid even in pure water, but more completely in dilute nitrio 
acid itself. 

The nitric acid is removed by a process of dissociation, which is 
carried to a greater extent if the bath be kept cold and dilute. 
The acid should not have a greater density than 1:32, and the 
temperature should decrease slowly from 35° to 25° O. 

In the end the cellulose becomes gelatinous, and capable of ab- 
sorbing by endosmosis various ‘substances, particularly colouring 
matters and salts. It will then part with no more than 100vc. 
to 110ce. of NOs por gramme. Collodion can no longer dissolve 
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it, and it has lost those explosive properties which before denitration 
(being then really a sort of gun-cotton) it possessed. 

Té can now be used for making fabrics without fear of danger : 
indeed, it is claimed that owing to its great powor of absorbing 
salts, it can ho rendered lesa combustible than hemp ar cation by 
causing it to absorb ammonium phosphate after it has been deni- 
trated, 

After denitration it only remains to dry the filaments. 

The density of this artificial silk is about 1°49, that is, something 
between the extreme densities (1'43 and 1:68) of the varieties of 
natural silk. 

The weight which it will bear before rupture varies between 25 
and 85kg. per sq. mm.; for raw cocoon silk it varies hetween 80 
and 45kg. 

Its elasticity is analogous to that of raw silk. It is able to be - 
dyed by the ordinary processes, and it is said that in brillianoy, 
texture, and general beauty it even surpasses the natural produce 
of the cocoon. 

At any rata, in spite of the disadvantage of not possessing 
skilled workmen, M. de Chardonnet is able to exhibit at the Exhibi- 
tion on the Champ de Mars some samplas of his artifiaal silk, which 
appears well able to compete with the finest produce of the Lyons 
silk manufactories.—English Mechanic. 


ProrgssoR WALLACE AGAIN.—Professor Wallace, who has elected 
to he an authority on Indian agriculture, has been taken heavily 
to task by a Home contemporary. It would seem that he has 
now exhausted the force of the memorable saying that “a pro- 
phet is not without honour, except in his own country.” His claims 
to teach agriculture to the Indian people were plainly shown in 
these columns to be unfounded ; and his opinions have been rated 
at their proper worth in India. We observe from a recent issue 
of the (London) Live Stock Journal, that Professor Wallace’s value 
is beginning to be doubted there ag a light in agricultural science. 
The fact is that he has never realised the truth of the poet’s words 
that “a little learning is a dangerous thing.” In respect to his 
book of lectures on “ Agriculture in India,” it may be pleaded for 
him that he was practically ignorant of the Indian conditions of 
the industry, which he has made the study of his life in its English 
forms and methods ; that his observations, made hurriedly in the 
course of a brief and rapid tour through limited tracts of India, 
viewed from a railway carriage, were necessarily cursory and de« 
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sultory, and that, as a consequence, his generalisations, based on ~ 
defective and disjointed data, were crude and unroliuble, It would 
be altogether unreasonable to find fault with any men, because 
his knowledge on any given subject happens to be imperfect and 
even valueless ; but when such a man sets up to teach, where he 
has all to learn, it seoms to us that he fairly lays himself open to 
severe criticism, in the interests of sound science. It was ap- 
parently not enough that Professor Wallace had already shown his 
want of knowledgo of the Indian breeds of cattle, which we exposed 
in these columns a short time ago; but we now find that his 
knowledge of the English breeds, with which he should be thorough- 
ly familiar, is superficial and generally incorrect. In reviewing a 
recent work of his entitled “ Farm Live Stock of Great Britain,” 
the Live Stock Journal, to which we have before referred, points 
out some gross mistakes Professor Wallace has made in his des~ 
eription of the breeds of certain cows, of which the parentage is 
weil known. The plates with which this book is illustrated are 
said by our London contemporary to be “ miracles of the distorting 
powers of an ill-managed camera,” and goes on to add, “ what is 
true of the pictures, is true of the letter-press—there is in both some 
things that ave well-scized upon and striking, and a great deal that 
is hasty and slovenly and inaccurate to an unpardonable degree.” 
As the same contemporary very justly obseryes, ‘an author who is 
so insensiblo to the importance of verifying facts, on which he bases 
his theories, cannot be trusted to bo moro caroful in what he allows 
himsolf to sot down by way of inference or induction.” It is clear, 
then, that agricultural science, in which, as in all sciences, absolute 
accuracy is an essential element, is not likely to benefit much by 
Professor Wallace's researches or speculations, We hope, there- 
fore, that, after the Live Stock Journal's oxposure of Professor 
Wallace’s inclination to accept unverified facts and to draw hasty 
goneralisations in support of his theories, he will cease to be re= 
garded as an authority on agricultural matters by those who are 
interested or engaged in the pursuit of that industry in India. 
—Indian Agriculturist. 


Tue Froatine Garpens or Kasuair.—tIn tho country separat- 
ing India and China there is much that moves the traveller's wonder, 
but nothing porhaps more interesting than the floating gardens on 
the lake or Dol by the little old city so famous for its shawls, called 
of old Srinagar, and now known as Kashmir. The beautiful ex-- 
panse of water is situated at the foot of the hill called the Hari Par- 
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bat or Kob-i-maran, It is about nine miles in circumference, and — 
ia shape almost circular, Towards the hill it forms severals canals, 
of which the chief, Raini-war, flows westward, receiving the water 
of other smaller canals, Most of these canals have been faced with 
atone, and a large portion of this material appears to have been 
derived from ancient Hindu temples, the sculptured surface having 
been turned inwards. The air and goil of Kashmir derive super- 
abundant moisture from the snows of winter and frequent rains : 
hence the numerous rivers and canals. ‘ 

In tho formation of these floating gardens of Kashmir their 
owners avail themselves of the thick growth of grasses and aquatic 
plants which spring up from the bottom of the lakes, as water lilies, 
confervie, sedges, reeds, &c., all intertwined and entangled one with 
another. Avenues are cut amongst these by the boats separating 
them into angular sections of varying lengths and breadths. The 
plants and grasses are then cut away from their roots at a depth 
of about 2 fect under the water. When so detached, they re- 
tain their solidity and are pressed somewhat more closely together. 
Sedges, twigs, reeds, and roots are next placed over the patch 
lengthways, and over these mud is spread, fished up from the 
bottom of the river. This gradually permeates and binds together 
the matied mass of twigs, reeds, and rushes; and when the surface 
is thus mado, willow stakes are driven through it and down into 
the bed of the lake, so that the floating garden will rise or fall 
with the rising or sinking water, but will not escape from its place. 
By means of a long pole thrust amongst the weeds at the bottom 
of the Dol and twisted round several times in one direction, a 
quantity of plants are brought up and carried in the boat to the 
prepared platform or raft, where they are twisted into conical hil- 
locks about 2 feet in circumference at tho base and the same 
height. A hollow place is made on the top of each, and this is filled 
with the soft river mud, to which is sometimes, but not often, added 
wood-ashes. These are for the reception of melon and cucumber 
plants, which are raised for them under mats, and are thus used 
when they have four leaves. Three af tham are planted on the top 
of each of the hillocks, which run in double rows along the sides 
and ends of the bed, separated with a distance of about 2 feet 
between each, : 

Tracts of these beds, covering from 50 to 60 acres, are thus 
kept afloat. Tho depths of the mat of weeds and the soil range 
from 2 to 3 feet, and they are capable of bearing a man’s 
weight. It would be diffenlt ta conceiva 1 more expeditions or 
economical way of raising cucumbers and melons than this repre- 
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sents, and the success of the growers is extraordinary. Moorcroft, 
in his “Travels in the Himalayan Provinces,” says:—“I have 
nevor seen in the cuewmber and melon grounds of very populous 
cities in Europe or in Asia so large an expanse of plant in a state 
equally healthy ;” and he adds:—*This condition indicated the 
situation to be congenial to the constitution of the cucumber, of 
which, howover, a more substantial proof was found in tho very 
large number of young fruit set near the crown, which certainly 
exceeded what I have before witnossed in the usual modes of eultje 
vating this vegetable. It has been noticed that the top of each 
mound is formed into a cup or hollow, which is surrounded by a 
circle or belt of weed. This prevents the malo dust from being 
dissipated, and causes the fecundating process to he as complete ag 
can bo wished.” “Tha general arrangement is a line of cucumber 
cones bordering each edge, and one of water or musk melons along 
the middle. The cucumbers are sold three fora coin, of which the 
value in English money would be about a halfpenny, when they 
aro dear, and when cheap the same coin will purchase from ton to 
twenty.” To prevent robbory, tho gardens are guarded through 
the night by watchmen in boats, with,the common mat coverings, - 
under which thay sleep by turns. The floating gardens are gene- 
rally shut in by a belt of floating reeds, which also serve to pre- 
toct the cones from wind. ‘The boatways through the fences are 
closed by twisted withes of willow twigs passing from one bed to 
another. . 

In tho environs and on the banks of the lake are the remains of 
handsome summer palaces and gardens, which belonged to the an- 
ciont Moghal princes, with terraces, cascades, and fountains, fruit 
and flower gardens, laid out on a symmetrical plan like that of the 
old French gardens, with alleys or shady avenues erossing each 
other at regular angles in accordance with geometrical design. Of 
these famous gardons, the most interesting is that of the Emperor 
Jehangir, which was enclosed by a canal communicating with the 
lake.— World of Wonders. 


Manvracrore or Tza Boxes i Assam.—With the increase in the 
export of tea, the making of boxes for storing the produce has 
now become an important industry, Since 1875 the manufacture 
of toa boxes in the valley districts of Assam has increased from 
1,884 to 379,089, the latter figure representing the outturn for the 
last official year. In 1875 the import of boxes stood at 136,718, and 
in 1888-89 it hnd gone down to 127,827. The machines which.are 
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used in the summer for rolling and other purpose in the gardens 
are employed in winter to work the saw bonches: hence tea boxes 
are now extensively manufactured on the various tea estates. 
Besides these, there are nino saw mills in the Lakhimpur and 
one in the Darrang districts, where boxes are mado for sale, For 
reasons best known to themselves, some of the owners of saw 
mills in the former district are unwilling to farnish information 
regarding the number of boxes turned out; but according to the 
divisional officer's ostimate, about 200,000 boxes are made by all 
the saw mills in that district, whilo tho divisional officer at Dar- 
rang reports that 13,441 boxes were sold by the Tezpur saw mill 
during 1888-89. In that year Sylhet and Cachar received 23,075 
boxes from Calcutta, and exported 131,453 containing teas, from 
which it is concluded that 108,378 boxes had been made locally, 
as compared with 47,938 made in those districts in 1875, As in 
tho valley districts, large quantities of boxes are made on the 
gardens, and also there are many carpenter establishments where 
boxes are made for sale. For the convenience of shippers these 
concerns are found on the banks of the main rivers. 


Ware Ayts ann Mancow Trres.—lIf the bark of the tree is 
attacked by white ants, it must be first scraped off at all parts 
where the animals have made tunnels and painted with kerosine. 
Let the ground be dug between the trees as deeply as necessary, 
the soil turned over and watered with phenyl, if proourable ; if not 
with kerosine and water. In Ceylon a decoction of the leaves of 
Mauritius hemp is used for expelling white ants, but I fear you 
havo got into too bad a state for that to be efficacious. It has the 
advantage of being of course quite harmless to any trees, In 
using the phenyl, put some in a pail and add water till it is of the 
colour and consistency of good milk, (very plantation should 
keop phenyl. It is perfectly safe with foliage ; carbolic acid and 
korosine are not. It is exceedingly good for mealy bug). Corrosive 
sublimate and Paris green will both destroy white ants; dissolve 
jn water, and pour into the holes, But be careful not to poison 
the trees by putting these poisons too closo to the roots. Corroe 
sive sublimate is very popular hore, being used dry. The planters 
have told me that one white ant eats a grain, dies and is eaten in 
turn by another, who dies, and so on till the nest is exterminate. 
I eannot quite credit this, but the poison has a very strong 
effect on white ants, Of course care should be taken in dealing 
Bo 
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with corrosive sublimate in bulk, as it is an exceedingly dangerous 
poison, Attor you havo well poisoned the white ants, remember 
to manure the trees well, so that they can have strength to recover. 
If it is possible to flood the plantation for a few days the ants 
would have to rotire, ‘but this is rarely possible here at least. 1 
do not think it would hurt the trees, as I have here splendid old 
trees growing in water. I should like to know the results of these 
suggestions should you find time to inform me, aa I am collecting 
together all kinds of notes on destructive insects and methods of 
destruction.—B, N. B. Herald, 


Houxtiwa tae Warre Anrs.—When I lived in Cooktown, some - 
years ago, writes » correspondent to a Queensland paper, my 
cottage, which was built of Oregon and Maryborough pine, became 
so infested by white ants that the place threatened to tumble about 
my ears. It is not generally known, but the white ant bas can- 
nibalistic tendencies, “and herein lies tho secret of the cure,” 
Open up with a penknife one of the ant runs, take therefrom a 
couple of dozen of white ants, mix them into a paste with their 
weight of arsenio, placing the mass back into the ron ; stick a bit 
of paper over the face of the run to koop ont the light; and in a 
forinight you won’t find an ant in the place. They will all have 
committed suieide by poison. I find from my diary that my col 
tage, which was some 80 feot long, was perfectly cleared of the 
pest within fourteen days, 


Tue Wornw’s Surriy or Inpta Rusner—It is stated that the 
belt of land around the globe 500 miles south of the Equator 
abounds in trees producing the gum of the India rubber. They 
can be tapped for 20 successive seasons without injury, and the 
trees stand so close that one man can gather tho sap of 80 ina 
day, cach tree yielding on an average three tablespoonful a day. 
Forty-three thousand of these trees have been counted in a tract 
of country a mile long by eight wide. There are in America and 
Europe more than 150 manufactories of India rubber articles, 
employing some 500 operatives each, and consuming more than 
10,000,000 pounds of gum a year, and the business is considered 
to be still in its infancy, 
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SOME NOTES ON THE CONNECTION EXISTING BET- 
WEEN FORESTRY AND AGRICULTURE IN INDIA. 


(Concluded from page 340), 
No. IV, 


Speaking in a general way, no attempt is made by the Indian 
agriculturist to stall-feed his cattle, or to influence their brooding : 
this is my experience extending over upwards of twenty years, 
and gatheréd in Berar, in Mysore, and in various districts of the 
Bombay Presidency propor. Hore and there there are exceptions, 
but the above statement holds good aga general rule. On seeing 
tho herds of village cattle going forth to, or returning from, pasture, 
one cannot but fail to be struck with the numbor of useless, de- 
crepit, maimed, diseased and worn-out animals contained in them. 
The veneration for the lives of thir animals displayed by Hindus 
is easily accounted for. The ox is his only beast of burthen, of 
earrings and of tillaga, and in tho oldan days tha ox was specially 
fended for thoso valuable qualities. ‘Tradition, passing down from 
mouth to mouth, transformed the animal into a sacred one, and 
the mystery is solved. The time is drawing on when this tradi- 
tion will bo exploded, and “ the divinity that doth hedge a‘ byle’” 
will be reckoned among the things that have been. The “ fea” 
system, though, of course, not designed to that end, will go far to 
bring this about. The “ mild Hindu” is no more a fool than is 
the “ Heathen Chinee,” and he will soon fail to perceive the force 
of paying for the grazing of animals utterly useless to him in 
every way. The heavy mortality which sometimos occurs amongst 
cattle, and about which very often so much ado is mado, is not an 
unmixed evil; nay, it is often a blessing in disguise. Inatead of 

ab 
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being a loss to tho agricultural wealth of the country, it is 
often a positive gain. It is merely Nature readjasting the balance, 
and bringing down the cattle to the grazing capabilities of the 
country, Searcely ever do the really valuable animals suffer ; it is 
the “ rofuse” that disappear. As I havo said before, the mild but 
astute Hindu knows well the principle of the survival of the 
fittest. Tho,plough oxen and the mileh kine, you may he sure of it, 
aro woll looked after ; thoir useless brethren out on the “ gairan” 
there may die, and weleome, unless the “Prant Sahib” (Assistant 
Collector) happens to be in the vicinity ; in that ease he usually 
has to listen to a tale of woe! Will the ordinary ryot lift a little 
finger to alleviate the miserios of a dying animal? Not he. Ifthe 
poor beast is lying in his fiold, he will, with tho assistance of his 
friends and neighbours, hoist and drag it into the next field,—pro- 
vided always that the owner of such field is not present,—or on to 
the road, and leayo it to die there with a perfectly easy conscience. 
The villago mahars get the skin, and the village mangs, in common 
with the vultures, the jackals, and the ubiquitous “ pigs,” dis- 
pose of the carcase in a manner satisfactory to themselyes and in 
accordance with immemorial custom. When 2 village “ khana- 
shumari” (census) shows, say, 4,000 head of cattle, it may 
with safety bo surmised that 1,000 at the outside is the number 
of really serviceable animals. The Hindu reverence ‘for animal 
life is carried on beyond the sacred “bylo,” and is extended to 
buffaloes, horses, ponies, sheep and goats (sheep and goats do 
sometimes disappear in a manner unaccountable, especially if there 
aro any Lambacies in the neighbourhood), and henee the pasture 
lands of the village are over-burdencd. Tho “feo” system is a 
step in the right direction ; and if the people were thrown more 
upon their own resources, I venture to predict that the number of 
useloss and diseasod animals would lessen very considerably and 
in a comparatively short spaco of time, The weeding out of use- 
less animals is essential to the right solution of the grazing problem. 
The ryot is in a fair way of being educated to this point. Improve 
the pasturage—restrict the animals requiring to be provided with 
pasture to the really useful, ie., valuablo ones. 

Intimatoly connected with this question of useless stock is the 
question of breeding ; and it is really most extraordinary how indi. 
ferent the ordinary ryot, keenly alive to his owit interests as he is 
when once awakened, is to this very important partigular. I, who 
write these lines, onco came on u cow in tho act of giving birth to 
a calf, the said cow having lost ono of its hind logs by an accident ! 
Another incident came under my observation only a very short 
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tim eago. , I saw a man driving a buffalo-cow stop a wadar’s cart, 
and after a short parley one of the buffaloes in the cart was taken 
out and put to the cow, and presently the male was back again 
under the yoke, and dragging away at his load of stone as con- 
tentedly as ever! No regular system of breeding appears to 
obtain anywhere. The bulls are allowed to run entire among 
the herds till between four and five years of age, when they are 
emasculated and put to the plough or cart. The consequence 
is that all the sires aro immature and tho progony must suffer. 
The reason given for putting off the operation of castration till 
ao late in life is that if the animal bo castrated carlier, it loses 
in crest and shoulder and in back and loin. I am not suffi- 
ciontly well posted in vetorinary science to know if this reason 
js a valid ono or not: but in England our cart-horse geldings 
cortainly do not seem to lose in power from carly castration. 
The native method of castration is a truly revolting one—pace 
Professor Wallace again—and I fancy any one trying it on in 
England would very shortly be prosecuted by the Society for the 
Prevention of Cruelty to Animals, These young bulls are allowed 
to run loose in tho herd, and to leap any cow that may permit them 
to without let or hindrance. The only mature ones, in a general 
way, aro the sacred bulls, let loose in the fulfilment of the perform- 
anco of a vow, or as a thank-offering for the birth of a son. These 
are allowed to visit the cows as they please. The occurrence, 
mentioned by Professor Wallace, of bulls leaping cow-buffaloes 
is by no means uncommon, and abortion often results, Still the 
ryots’ fathers and grandfathers for centuries past have allowed 
entire animals to mix freely with the females, and it never thore- 
fore enters their heads to put a stop to such proceedings. The 
sama system, or rather no system, obtains with all animals: broken 
down, spavined, worn-out ponies, for instance, propagate the breed 
as they please without hindranco or supervision, and the results are 
visible everywhere in the weedy, under-grown, weakly young ones. 
The only exceptions (as a class) that I know of are the Deccan 
“dhangars” or shepherds and the Tilaries, a sub-division of tho 
“dhangar” caste. They rear, besides sheep and goats, cattle and 
ponies. With these people there is some sort of attempt made to 
keep the breed up, and to ensure that the sires at all events are 
strong, healthy and in their primo, ‘The “dhangars” castrate 
thir lambs at an early age, usually just before they attain the age 
of one year: a few of the most healthy and well-formed young males 
aro set apart for breeding purposes, and the remainder of the batch 
aro emasculated : tho technical term used for the operation is a 
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suggestive one. A lamb when castrated is said to have been “ Rasdi 
karoed,” in other words, made fit for tho butcher. The Bombay 
and Poona mutton markets are largely dependent for their supply 
upon the flocks of the Deccan dhangars. The Tilaries also 
castrate their sheep, but they deal chiefly in ponies, cattle and 
goats. They do not, so fur as my observation carries me, castrate 
their ponies, bnt thay watch their animals earefnlly, and when a 
mare is coming into season she is withdrawn from the herd and 
carefully mated. The consequence is that Tilari ponies, though 
small, are much sought after; they have singular powers of endur- 
ance. Their cattle are veritable wild animals, and to chance upon 
a herd in the forest, when mounted especially, is sometimes 
unpleasant. They are, however, very amenable to the voices of 
their master, In breeding, the same plan is pursued as in the 
care of ponies. Tilarios sometimes castrate their goats, the result 
being very extraordinary—huge, gaunt ariimals of a most peculiar 
aspect. What is tho reason for this caro in the breeding of their 
animals by these people? It is the “almighty dollar ;” they are 
dependent upon the sale of their animals, The cattle shows, &c., 
established by Government in various parts of the country are 
well enough so far as they go: they are at all events well inten- 
tioned ; but they do not touch the great mass of Indian agriculturists. 
Who are the oxhibitors and who the prize-winners at these shows ? 
The big landowner, the inamdar and the wealthy patel: the 
ordinary ryot never has a look in ; he never even exhibits ; he has 
no animal that would have a chance, and he cannot bear the foes 
(unknown to authority) which he has to pay before he can get his 
animal into the show-yard, supposing that he has one that he 
thinks well of. No, no, to improve the ordinary ryots’ plough 
bullocks and “ tattoos,” we must work at him through the 
“ gairan,” and make him either pay for his pasturage, or provide 
it for himself. The whole question of the condition of Indian 
agricultural animals must be painful to the economist, whe- 
‘ther political or agricultural, provided always that his atten. 
tion bo drawn to it. I have dovoted this section to the question 
of breeding, for it is closely connected with grazing, which 
in its turn affects forestry. The number of useless animals 
for which pasturage is now provided is something enormous, 
and is nothing more or less than a heavy drag on the revenue of 
the country—a drag which is not perhaps suspected, but which 
nevertheless exists: in fact, a condition of things is present which 
would not bo tolerated for one moment by any people, let alone 
any Government of European discernment and activity. In the 


YORSSTRY AND AGHIOULTOUE IN INDIA, 875 


Field of the 6th April, 1889, ‘R. R. W.,” draws attention to the 
frightful mortality which obtained amongst tho cattle in the Madras 
Presidency last year. No less than 174,223 head are set down in 
the oficial returns as having perished from preventible diseases— 
diseases such as anthrax, rinderpest and foot and mouth disease: 
and “R. BR. W.” complains that very little official notice was 
taken of this tremendous death-roll. Tho figuros are appalling, and 
well calculated to strike terror into the bosom of the stoutest- 
hearted British farmer that ever breathed. Bat “R. R. W.” 
might take heart of grace if he considered that, in all probability, 
about 170,000 of the huge total were nothing more or less than 
vermin, utterly useloss in every way. When he goes on to speak 
of the dangor of sproading disease by the trade in hides, bones, 
and even graip, he, howover, sounds a note of warning which should 
indeed bo listened to. The danger is indeed a serious one, and the 
very idea of such a thing forms another insuperable objection to 
the reckless manner of breeding useless animals which is now 
So rife, 


No. V. 


It is not ordinarily the part of a Forest Department to provide 
grazing, but circumstances alter cases, and in India the task has 
devolved upon us, At present the Agricultural Department, at 
least in Bombay—~I write under corroction—is not in a position to 
take up the work of creating and conserving pasture Jands, and 
the great bulk of agriculturists aro similarly situated. They have 
been so long accustomed to depend upon Government, that it is 
impossible to cut them adrift suddenly and direct them to provide 
for themselves. In my last paper I dwelt on tho reckless fashion 
in which agricultural animals genorally are treated as regards 
their breeding, and there is no doubt but that some check must be 
placed on this, and I have pointed ont that, in my opinion, the 
best and most effectual method of imposing this check is by mak- 
ing tho question of pasturage one of hard eash to the ryot, ‘The 
next question is that of the pasture lands themselves. I have used 
above the expression “creating pasture lands,” and I have done 
this advisodly and with intent, At present, with the exception of the 
Amrat Mahal kurans in Mysore, there are no Government pasture 
lands in Southern India worthy the name: and even the Amrat 
Mahal kurans are capable of much improvement. The so-called 
“kurans,” which are now under Forest management, are merely 
waste lands covered or not with grasa, a3 the caso may be, by un- 
assisted Nature. These “kurans” should be taken in hand and ro- 
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gularly planted up with grass, just as if they were denuded forest 
Jands to be recovered with timber. As I have said before, grass seed 
should be collected, and in large quantities, and sown in these 
“kurans” and in the fuel and fodder reserves which Government 
are creating in the vicinity of railway lines, &c., or at all events 
are talking of creating. In “kurans” no attempt should be made 
to ereato forost, merely trees cnough for shade should be main- 
tained ; and in the same way in the fuel and fodder roservos, 
nothing beyond fuel should bo attempted. For instance, babal 
(Acacia arabica) should not, for obvious reasons, be grown in a 
fuel and fodder reserve. I give below a list of some of the grasses, 
&e., to be found in Bombay, together with a short description of 
each kind. The list does not pretend any approach to complete- 
ness ; the grasses, seeds, &c., are simply those which have come 
under my own observation. 

1. Tampergyan-hulu (Can.) Desmodium. trifolium.—Somewhat 
resembles white clover, attains to a height of somo 6 inches: 
springs in June and dies down in February ; very useful as fodder ; 
a forest grass. 

2. Bandergyan-hulu (Can.).—Attains to a height of about 1 
foot ; usoful for fodder ; a forest grass, 

8. Ran-sava (Mahr.) Advi-dhami-hulu (Can.).—Very similar 
to No. 2. 

4. Shadan-hulu (Can.).—Very similar to Nos. 2 and 3. Both 
are forest grasses, 

5. Kandil (Mahr.).—A low grass, useful for fodder ; found in 
forest. 

6. Barka (Mahr.).—A good fodder grass, grows to some 2 feet 
high ; is used by wild tribes for thatching purposes; a forest . 

ass. 
7 7. Kerdondi (Mahr.).—A good fodder grass, found in forest. 

8, Kunda (Makr.}, Kangyan-hulu (Can.), Spodiopogon pilorum. 
—A very objectionable grass, usually found in kurans ; attains 
toa height of some 3 feet; is useful when young as fodder. Tho 
underground stems are dug up and used also when fodder is scarce, 

9. Mavalie-gavat (Mabr.), Mavali-hulu (Can,). Andropogon 
jacturus.—A very useful fodder grass, grows nearly 4 feet high ; 
a kuran grass. 

10. Shimpitea-gavat (Mahr.), Shimpgyon-huls (Can.).—Attains 
toa height of some 6 inches: good for fodder; found in kurans, 
also in the fields. 

11. Ddrwa (Mahr.), Kirki (Can.), Cynodon dactylon—This is 
the well-known “ Hariali,” a creeping grass, invaluable as fodder 
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for all animals ; is greedily eaten by horses: used by Hindus to 
decorate tho heads of their idols, A kuran grass. 

12. Ganjni (Mahr.), Ganayli (Can.).—Grows nearly 5 feet 
high 5 springs at tho end of the monsoon and dies down at the end 
of January or the beginning of February : a good fodder grass, 
and is used for thatch: an oil, good for sprains and bruises, is ex~ 
tracted from this grass: found in kurans, 

13, Molatsa-gavat (Mahr.), Midhi-hulu (Can.).—Attains to a 
height of some 4 feet ; good for fodder when young ; is used for 
thatch, and native brooms are manufactured from it. A kuran grass, 

14, Char-payatea-gavat (Mahr.), Nalkalina-huls (Can.).— 
Grows to some 2 feet high, and is divided at the top into four: 
hence the name: a good fodder grass, usually found in kurans, 

15. Panda (Mahr.), Hongi (Can.).—An essentially monsoon 
grass, dying down in October; attains to a height of 2 feets good 
for fodder z a huran grass. : 

16. Kurred (Mahr.)—A hill grass, useful as fodder. 

17. Taruda (Mahr.)—Attains to a height of about 2 feet: a 
good fodder grass, found on tho low Deccan hills. 

18. Delga (Mahr.)—Vory similar to No. 17. 

19. Bari (Mahr.)—A good fodder grass ; does not grow high ; 
a hill grass. 

20. Chirki (Mahr.)—A hill grass; attains to a height of about 
2 foot ; useful for fodder. 

21. Darbi (Mahr.), Durab-hulu (Can.).—A grass found near 
water ; attains to a height of nearly 4 feet; seeds in January ; 
useful as fodder when young. This grass is used on the occasion 
of “shvads” (anniversary of father’s death), to sprinkle water over 
tho food offered to Brahmins hy the colebrant, 

22. Tambit (Mabr.).—Grows to a height of 4 feet; is good for 
fodder when young ; useful for thatching purposes ; found near 
water. 

28, Wala (Mahr.), Andropogon muricatus.—Tho “ khas-klvus” 
grass ; good for fodder when young; useful as a thatch. It is, 
however, chiefly employod for its roots in the manufacturo of the 
woll-known “khus-khus” tatties ; found near water. Mats are 
also made from this grass, and punkahs, or rather fans, 

24, Spear-grass, Kusal (Mabr.), Upbheda (Can.), Heteropogon 
contortus.—Is good when young as fodder for cattle, but after seed- 
ing, the “awns” hurt the mouths of animals, ‘This grass is used, 
mixed with mud, to plaster walls, and it is alo wrapped round 
mangoes to ripen them; grows to about 2 feet high. When mature, 
it turas rusty in color. Found everywhere. 


878 FORESTRY AND AGRICULTURE IN INDIA, 


25. Pandri kusal (Mabr.), Shilub (Can.).—Very similar to the 
red or common spear grass; grows about 9 inches high. 

26. Chimuyatra-gavat (Mabr.), Gubi-hulu (Can.)—This is 
hardly a forest ora kuran grass; it is found on buildings and 
ruins ; it is, however, greedily eaten by cattle, and the seed is 
used as food for birds in captivity. 

27. Bongrat (Mehr.).—A varioty of the “kusal” or spear 
grass, and, like it, found everywhere. 

28. Roska (Mahr.), Andropogon Schananthus—This grass 
is two kinds—one bearing bluish, the other white flowers. An oil 
is distilled from it, which is in great demand as a cure for rheuma- 
tism. Ihave only como across this grass in Western Khandesh, 
It is found chiefly in forest reserves, but I have met with it in the 
open country. Tho manufacturers of the oil are Mussalmans, who 
buy the grass from the Bhils at the end of September, when it 
is ripening. The right of collecting it in Government forest lands 
is sold annually. The oil extracted from the grass with the bluo 
flower is green in colour, and is locally termed sophia; that extracted 
from tho white-flowering grass is called motia, and is colourless ; 
the latter varioty is deemed the more valuable of the two. The 
process of extracting the oil is a very primitive one: attar is also 
obtained from this grase, 

29, Babar grass (Pollinia Eviopoda), and 

30. Munj grass (Saccharum Sara), are rare in Bombay, I 
have found them in the heart of Khandesh, more particularly in the 
Erandol Taluka, Both these grasses are used in the manufacture 
of paper. o 

81. Boru (Mabr.), Galjni-hulu (Can.).—A reed found in kurans 
and on the banks of rivers; height 3 to 4 foct; useful as fodder 
whon young. The stems are used for native pens and also as 
spindles by weavers. 

82. Lorohala (Mahr.), Sher-kabi. (Can.).—Grows near water 
like the boru; is a reed not useful as fodder ; is used in the con- 
struction of “chiks,” wada’s huts, &. 

83, Ap (Mabr. and Can.),—Grows near water ; seeds at the end 
of Novombor ; a good thatching material ; the flowors contain a 
material resembling cotton, which is useful as tinder, 

84, Kolomb (Mahr.).—A very valuable rood ; usoful for foddor 
when young ; is a splendid thatehing material, and is much vatned 
for this reson by the inhabitants of the Konkan, » 

35, Karci (Mabr.), Strobilanthee—Is found everywhere along 
the @hits ; it is very useful to the people in many ways—~in build- 
ing their huts, folding their sheep, inclosing their cattle, &. 
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All these grasses are not, of course, equally useful ; some are 
nothing more ar less than downright weeds. The spear grasses, 
for instance, though nourishing to animals when young, should 
not, I think, be encouraged, as they are positively injurious to 
animals when mature, and are only eaten by cattle at that 
time in the absence of other varieties. The reeds, &c., are, of 
course, chiefly valuable for purposes other than forage, but they 
should be encouraged for these purposes, such as thatching, for 
instance. I believe that attention paid to the cultivation of Rosha 
grass would prove remunerative—there are many of these ar- 
ticles of minor forest produce, only awaiting exploitation: the 
gradual increase in the use of the bark of the “tarwad” (Cassia 
auriculata) is a case in point. The fruit of the aonli or aola 
(Muhr.) (Phyllanthua Emblica), of the beheda (Terminalia bele- 
rica), and of the bil or bael (gle Marmelos), are all sources 
of revenue which are as yet hardly touched, and there are many 
more sources still awaiting onterpriso. » 

It will have been noticed that Professor Wallace advocates re- 
gular burning of the grass in forests. 1¢ is almost beyond credence 
that any one, let alone a prominent and able egriculturist, should 
think seriously of such a measure. It serves to show how specialism 
in any form makes a man one-sided and narrow-minded. Profes- 
sor Wallace argues that unless forest areas are annually cleared 
out by fire, insect pests will increase and pasturage will be de~ 
creased. Pasturage in forest will decrease, as it should, and with 
the pasturage insect pests also. It is a moot point whether insect 
pests have their origin in forests. Professor Wallace calmly settles 
the question by his own ipse dizit! Ergot also, he asserts, will in- 
erease unless forests are fired. This also is an assertion which 
requires proof. Ergot will disappear from forest when there is no 
grass in forest, of that the Professor may rest assured. Ergot is a 
curse to the cultivation of India. It is found throughout the length 
and breadth of the land, miles and miles away from any forest. 
This prevalence of ergot is entirely due to the ryot’a carelessness 
in the selection of seed ; it is rather hard to put it down to the 
credit of forests. I would ask the Professor if annual fires are to 
be caused in forests, how those forests are to increase and produce 
timber ?—timber, which he as an agriculturist must confess is re- 
quired, in Indie nt all events, for buildings and agricultural imple- 
ments. Kill down the grass in forests, encourage it in‘pasture land, 
burn the pastures if it be a useful cultural measure, top-dresa and 
manure them as much as you like: these operations fall within 
the province of agriculture ; they are out of place in forestry, We 

an 
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will burn the pasture lands, an ye like it ; but not forests, Profes- 
sor Wallace, no! not even “upon compulsion.” 


No. VI. 


It may be stated broadly that the Indian ryot, that is, the ordi. 
nary up-country cultivator, never makes hay : he depends entirely 
for his grass upon the waste lands in the neighbourhood of his 
village. As the middle of the hot weather comes on, the cattle are 
withdrawn from the hill-sides and forest lands, and the grass 
remaining thereon is systematically burnt (so far, that is, as is 
permitted by the Forest subordinates). This is done to better the 
expected crop of next rains, and, meanwhile, the cattle pick up 
what they can in the fields and along roadsides. When the rain 
comes down and the new field crops begin to appear, the animale 
are driven back again to the uncultivated lands. Very litile stall- 
feeding is ever resorted to; but for this purpose the stalks of the 
jowari or great millet are generally used: in other parts, where 
jowari is not grown, the stalks of the principal cereals are utilized. 
Hay is only made by the grass contractors to Government, by 
dak contractors, and by cultivators near large European centres, 
where hay is likely to be noeded by Europeans for their horses. 
The ryot scarcely ever makes use of hay for his own beasts. 

It is a curious circumstance, and it seems to have escaped ob- 
servation up to date, that the ryot is well acquainted with the 
advantages of ensilage, and that he has made “ailoa” from time 
immemorial. Perhaps it was from the native that Sir Herbert 
Macpherson firat obtained the idea of ensilage, which he after- 
wards so ably and successfully worked out. Grass, however, is 
never “siloed” by the native: the stalks of “ jowari” and 
wheat and “ bhisa” or bran are preserved in this way. This 
fact has come under my observation in the eastern talukas of the 
Satara District and in Bijapur. The “silos” might easily escape 
notice. To the casual glance they look like gigantic heaps of cow- 
dung cakes, and might well be mistaken for such, as in fact I did 
so mistake them at first These silos are called in the vernacu- 
lar (Mahr.) “ dhepnis.” There aro two varieties of these “ dhepnis;” 
the simpler one is generally made use of in the field where the crop | 
has been cut. The material to be “siloed” is stacked, and is then 
surrounded and covered over by clods of black earth. When the 
rain comes down, these clods run together into one solid mass, and 
tho air is thus effectually oxoluded. ‘The heap is then covered over 
with cow-dung, and the forage inside is in this way kept fresh 
and in good condition till required. The other “dhepni” is made 


FORESTRY AND AGRIOULTURE IN INDIds 881 


use of when the crop is brought to the village and stacked near it. 
The fodder is first earafally covered over with the stalks of cotton 
or tiar (Cajanus indicus), which are in turn covered with clay, and 
finally completely plastered over with cow-dung. I have been told 
by ryots that forage, whether jowari stalks or bhuisa, when treated 
in the manner described, will keep good and fresh for upwards of 
ten years. : 

Another plan resorted to by the ryot for the conservation of 
his grain is the well-known “peon” (Mahr.) or grain pit. These 
pits are often made large enongh to contain between two and three 
hundred maunds of grain. Tho location of the pit is the first 
point to be considered, and it isa most important one. It is always 
placed high, so as to secure good drainage and to obviate the 
danger of any water finding its way into it, or even settling near 
it, The mouth of the pit is small, the ground undemeath being 
excavated so as to form a kind of chamber. The bottom of the pit 
is first strewn with “jowari” or “bajri” stalks and “ bhdsa ;” the 
grain to be preserved is then put in, and on the top more “ jowari” 
stalks and “bhiisa” are placed, the “bhiisa” being undermost ; 
earth is placed over this, and then the mouth of the pit is closed 
with stones ; finally, earth to the height of 3 or 4 feet is piled over 
the mouth and sedulously battened down. Grain thus put away 
will keep for upwards of 30 years. I have been told that cases 
are known of grain having been thus kept for over a century. 
The locale of these pits is kept as secret as possible. The grain 
when the pit is opened is of no use for sowing purposes, but is 
said to be quite fit for food. In the 1877 famine in Mysore 
grain that had thus been put away was availed of to its utmost 
oxtent, and I was told by a medical man that, in his opinion, 
the uso of this grain for food in such large quantities was 
responsible, in a degree, for the frightful outbursts of cholera 
that were always occurring at that time: and I think it very 
probable that he was right. When these pits are opened, great 
caution has to be observed. The earth and stones are removed, and 
the mouth left open for twelve hours at least before any one 
enters, to allow of the mephitic gases which have been engendered 
to escape. The man selected to enter the pit first is chosen for 
his caution and experience, and is almost always an elderly in 
dividual. He has a rope tied round his waist, and his stays in the 
pit are scarcely ever more than seven or eight minutes in duration. 
It is a question for consideration whether the grain taken out of 
these pits should be allowed to be sold for human food; but per- 
haps the country is over-logislated as it is. No doubt forests 
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breed malarions vapours to a large extent, and all heavily-timbered 
tracts are, and must be, more or less feverish ; but cholera, that 
dread scourge, disappears when it reaches the regions of forests. 
Cholera in the Mysore “ malnad ” and along the Western Ghats is 
unknown: occasionally outbreaks occur, but they are always 
very limited ns to extent and number of victims, and are invari- 
ably vory short in duration. In every instanoo it will be found, 
upon enquiry, that the disease made ils first appearance in some 
one, either visitor or resident, who had come up from the open 
country, bringing the poison with him or her, I remember, read- 
ing, several years ago, of a caso in a large up-country station— 
Meerut I think it was—whero there are two sets of barracks, one 
set being surrounded by trees, the other being in the open 
plain. Cholera punished the men quartered in the treeless bar- 
racks severely, while the regiment in the other lines enjoyed 
comparative immunity, and this was noted as having ocourred on 
more than one occasion. Trees by means of their leaves absorb 
the air around them, and, while assimilating the poisonous gases 
baneful to animal life, give off oxygen, pure and health-producing: 
yet it is these leaves that Professor Wallace would sacrifice as 
forage for useless cattle, eaves are the lungs and stomachs of 
trees, and are one of the most beneficent features in Nature's 
economy, In the Kunkan trees are deprived year after year of 
their leaves for the purpose of “rab”—~a most wasteful and 
demoralising agricultural operation peculiar to that part of the 
country ; and it is downright painful to see trees by the hundred 
lopped, maimed and deprived of all resemblance to trees in 
consequence. The tree most highly prized for “rat,” and, there 
fore, the one most savagely attacked, is the ain (Terminalia 
tomentosa), and it is an impossible task to find a fully developed 
“ain” tree anywhere in the Konkan, except inside the limits of 
a forest reserve. This question of rab is a very vital one, both for 
forestry and for agriculture, in the tract where the custom obtains, 
and I hope to aay more on the subject further on. 


No. VIL 


In the disoussion of Forestry in connection with Agriculture, 
the question of the exhaustion of the soil naturally presents itself. 
Artificial crops, that is, crops raised through the agency of agri- 
culture, exhaust the soil; natural crops, that is, crops raised by 
Nature herself, or crops which, though sown by man’s agenoy, are 
such as Nature would herself raise, on the contrary enrich the soil. 
Artificial crops weaken the soil, as is evidenced by experience: and 


. 
FORESTRY AND AGRICULTURE IN INDIA, - 888 


hence, where crops of this nature are raised, assistance has to be 
given as it were to Nature by means of rotation of crops, of fallow, 
and by manure. By these means the soil is refreshed and renovated. 
Forest growth (I use the term in its broadest, and, in the present 
cago, ultimate sense) strengthens and adds to the productiveness of 
the soil, The very finest and most productive soil for agricultural 
purposes is that known as virgin soil, that is, soil which has up to 
date boon covered with forest, Nature’s own covering. Observe Na- 
ture’s own method of procedure : from the moment that a field is 
thrown into fallow, Nature commences to work at it. Very soon it 
will be covered with grass, then scrub and underwood, till at 
length, sufficient time being allowed, trees are reproduced. Na- 
ture manufactures her own manure, the very finest that can be 
imagined—I refer to humus. Humus contains plant food of the 
very best doseription, rich in animal, vegctablo, and mincral matter, 
and locked up in it is abundant combined-nitrogen, the most valu- 
able constituent of manure. In a typical forest—I need hardly go 
in for giving a definition, every one will, I imagine, know what 1. 
mean by the expression—no grass is to be met with, but the way- 
farer plods his noiseless way through this humus, I have had it 
at times nearly as high as my knees for long distances, and there is 
this splendid manure direct from Nature’s own manufactory, lying 
unused in our jungles. It is not altogether useless, for it is nou- 
rishing noble trees, but I think it might with advantage be made 
usofal for agriculture. The difficulties in the way are great, for 
humus-producing forests are rare in India (at least in Bombay), 
and they are usually situated in places difficult of access, and so 
distance and bad roads would have to be discounted ; but on the 
‘Western Ghats, in Mysore and in Kanura, humus exists to an extent 
inconceivable to any but to those who have actually seen it—humus, 
the finest manure extant. Humus is in fact nothing more or less 
than what is called in gardening parlance “leaf-mould,” and all 
gardeners know the value of that. Preserve forests, then, to the 
point of typical forest, and this invaluable boon is secured to agri- 
culture; for this humus could be transported and made use of with 
care und managoment with great advantage to agriculture, Every 
forest is or ought to be a manure depot, and, under judicious super- 
vision and management, humus could be removed from typical 
forests without any appreciable harm to the trees. Humus can 
exist-to any useful extent only in a fully clothed forest. Toobtain 
it, “canopy” must be unbroken or almost unbroken. I am aware 
that the views put ferward here on the use of humus as 4 manure 
seem chimerical and far-fetched. I give them for what they are 
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worth. It cannot he denied that humus is a most valuable manure, 
and I feel sanguine that it will eventually be largely made use of. 

Though according to the European standard the ryot ia very 
backward in his mode of agriculture, yet this backwardness is 
more apparent than real. No one knows better than the Indian 
peasant how to get the most out of the surface of the soil, so far 
as his knowledge, which is very limited, carries him, but he is 
improvident in the extreme and looks not to the future. “Sufi- 
cient for the day is the evil thereof ” is one of his standard rules 
of life, and there is no denying but that he acts up to it in its very 
fullest extent. His wants are few ; he is perfectly happy if they 
are satisfied as they arise, He is very pleased if he gets a bumper 
crop ; if he does not, it is the ever-lasting nasib/ In the matter 
of manure the ordinary ryot is very careless and improvident. 
True, he collects material for manure at odd times, but it is only 
at odd times ; he does not make a point of it, but uses as much as 
ho has got, and is thankful. The principal manure material used in 
India is cow-dung, and how this is wasted is known to every 
district officer in India. Tho’ persistent neglect of stall-feeding, 
and the universal habit of pasturing the cattle in wide ranges, 
preclude tho possibility of using the dung as largely as it ought 
to be used; and the lethargic, indolent nature of the people, making 
them averse to the taking of trouble, is another reason why so 
much manure is wasted. In the neighbourhood of villages you 
will find women and children busily collecting the cattle droppings 
of the past night, but the droppings in the “gairan” and on hill 
sides, &c., are but scantily utilised. And another point to be borne 
in mind is that a large proportion of the quantity of the manure 
thus collected even is diverted from manurial purposes, being 
converted into cow-dung cakes (Vern. dratties) and used as fuel. 
In the absence of coal and the limited supply of wood fuel avail- 
able, the practice must prevail, I suppose, though it is to be 
deplored. The ashes of the burnt cow-dung are available for, and 
are to a certain extent used as, manure, but it must be remembered 
that all the nitrogen contained in it has beon set free—nitrogen 
so invaluable to plant life, 

In the vicinity of all villages heaps of manure will be noticed. 
Each heap has its owner, and each heap is, therefore, jealously 
guarded. Cow-dung, or, to speak more correctly, cattle litter, is 
the principal ingredient, but all sorts and kinds of refuse are 
collected here—remains of vegetables, jowari (Sorghum vulgare) 
stalks, discarded kamblis, &c. Besides these heaps, usually olose 
to each house (frequently on the side of the main street of the 
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village), heaps of household refuse are to be seen, and these heaps 
are from time to time added to the largo heaps outside the village. 
My experience is that cow-dung pure and simple ia not used 
as manure, as would be gathered from a perusal of Professor 
‘Wallace’s remarks; it is invariably mixed with other ingredients. 
This prevents the manure being blown away during the fair wea- 
ther in a measurable degree, and assists the process of fermenta- 
tion. Sometimes this manure is stored in pits, but it is generally” 
in heaps. 

Animal remains are nevor used for manure, that is, of set purpose, 
Should a dead dog or a dead cat get into the manure heap, that is 
no business of the ryots; it is covered up as quickly as may be, 
and absorbed into the general mass in a surreptitious sort of way. 
The oxport trado in bones is a great evil, depriving the crops of 
phosphorus, a necessary item of plant food. True, bones never 
have been used ostensibly for manure, but they found their way 
into the manure heaps in certain quantities, and were also taken 
into the soil by natural absorption as it were. Dogs, jackals and 
vultures dropped them about the fields, and they got ploughed in 
when thus met with: but the trade in bones as manure, and 
manure for export too, has brought the middle man into action, 
and a regular village trade in bones has sprung up. The want of 
phosphorus in food-erops too will have its baneful effect upon a 
population almost entirely dependent upon cereals for food. The 
Bombay Chamber of Commerco has, I understand, taken up the 
question. It is to be hoped that their efforts will do good. 

One of the most valuable manures extant is human excrement, 
night-soil as it is usually termed. Tho natives do know the value 
of it, as is witnessed by its Mabratta appellation of “Sonyatsa 
Khat” (golden manure), but caste prejudices stand in the way of 
a general use of it. “Golden manure” is, however, making its 
way despite of caste. Gold breaks down even the iron barriers of 
mighty caste, and it is now largely used in the neighbourhood of 
Poona. In fact, so valuable is it, that the cultivator does not wait 
till it is converted into poudrette, but uses it ina fresh state. This 
practice, I am inclined to think, is largely answerable for the out- 
breaks of typhus and typhoid so prevalent in Poona of late years. 
As “golden manure” has forced its way to the front with the 
liberal-minded cultivator of Poona, so is it destined gradually to 
force its way with the fewer-ideaed cultivator of the districts. As 
the Israelite of old was bound to go provided with a wooden 
trowel when answering the calls of nature, so should the cultivator 
of the present day be bound to provide himself. The bint may be of 
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value to the sanitary authorities ; perhaps they may make a note 
of it, should these lines ever mect the eye of one of that depart- 
ment. But this golden manure should be made use of. Villagers 
should be bound by law to answer the calls of nature, as a rule, 
within certain defined limits, where trenches should he dug, such 
trenches being filled up with earth as soon as necessary, The gain 
to agriculture would be enormous. I know as well as any man 
how impracticable natives are on this point as on many others, 
but I know of one case where an energetic Assistant Collector did 
got the people in his charge (and it was a fairly large one too) to 
use certain spots marked out and defined by posts sunk in the 
ground, If it can be done in one place, it can be done in all, given 
mon of energy and determination at the head of affairs. 
: G. K. B. 


. DETERMINATION OF INSECT PESTS. 


I enact be obliged by your finding a place in your next issue for 

the following extract from a letter recently addressed by the Su- 

perintendent, Indian Museum, to the Director of the Forest School. 
Frep. Barry, Lizvr.-Con., R.E., 

Director, Imperial Forest School, 


“T have to request that all entomological specimens which are forwarded 
to this Museum may have the locality and date of their collection ticketed 
upon them, and be accompanied by a detailed account of anything that 
renders them of particular interest or importance. Immature insects 
cannot generally be precisely determined without an examination of the 
mature insects into which they transform ; they should, thereforo, be ac 
companied by specimens of the mature form, Miscellaneous specimens 
preserved in alcohol are of very little use; for immersion in alechol to a 
great extent destroys the colours of the specimens, and renders them 
worthless for exhibition purposes. They should therofore be killed and 
preserved as directed in the ‘ Note on the apparatus required for collect. 
ing insects in India,” by Mr, E, C, Cotes, printed in the Indian Forester, 
October No., Vol. XIV. 


INJURY TO STANDARDS FROM LIGHT FIRES AND 
EVEN FROM FIRES NOT IN CONTACT WITH 
THE TREES. 

In the Revue des Eaux et Foréta for August thero is an interest- 
ing article by “Silvio” on the deterioration of standards over 
coppice through bark injuries. Such injuries may be merely the 
drying up and falling off of pioces of bark a few inches square, or 
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tha hark on the whole of one side of tha trea may be destroyed. 
“Silvio” traces these injuries to the action of fire, and notes that 
during coppice-cutting the woodmen are in the habit of collecting 
dead and useless wood and burning it in heaps, and that the bark 
injuries are invariably present on the side of the tree nearest these 
fires, within a radius of 30 or more feet. Trees with thin outer 
bark suffor more than those possessing a thicker covering, also the 
bark injuries are not at once apparent, but commence to show after 
three or four years in a swelling or wrinkling of the affected part. 
“Silvio” surmises that the ultimate falling off of the bark is due 
to decay in the cells of the cambium, brought on by contraction of 
the cells through excessive heat, though the action of heat may not 
be directly observable from the outside, I think there are here 
two points worthy of being noted—/irst, the serious injury caused 
by insignificant fires in the vicinity of, but not actually in contact 
with, large trees ; and, second, the fact that such injury may not 
become apparent till a considerable time has elapsed. In India 
at the present day most Europeans and Natives have been edu- 
cated up to tho beliof that raging forest fires do more harm than 
good to tree growth ; but on the other hand most of us still 
flatter ourselves that not so very much harm is caused by unim- 
portant forest fires, as, for example, when a fire occurs in a sil 
forest, where there is no grass growth and only dry leaves are 
consumed. There appears to be, however, no reason to doubt 
“ Silvio’s” facts, though in accepting them we reserve any possible 
source of congratulation after some accidental failure in protect~ 
ing a forest where the supply of inflammablo material was small. 
8. E-W. 
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(Concluded from page 325). 
E. Stem analysis, or the determination of the eonrse of the inerement of the 
‘stem during the whole term of its life. 

Tf any treo forms a fixed numbor of concentric rings each year, 
the observation of thoso rings enable us to trace its life-history, to 
say when it was suffering from suppression, from insect ravages, 
from the effects of fire, frost, and from other retarding causes, 
when it enjoyed complete immunity from such injurious influences, 
and was a dominant stem growing vigorously, and soon. A Jon- 
gitudinal seotion passing through every point of the axis of the 
stom would show all this at a glance, but such a section js practi- 
cally impossible to make; tho atem must be cut across into a num- 
ber of sections, and the required information sought thereon, The 

. Sr 
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sections may be made at every 6 feet, but asa tree grows up fast~ 
est when young, the lower sections may be longer (up to 10 and 
even 14 feet in tho case of quick-growing trees), while the upper 
onos may be made shorter. The first cross-out should be made at 
tho usual height of 4} foot off the ground, but there will always be 
a lower one than this at the level at which the tree has been felled. 

The meastirament of the diameters and the counting of the rings 
aro operations which tako time, and will generally be bost effected 
in camp or at home. For this purpose a disk about 1 inch thick 
should be cut off tho lower end of each section, and carried away 
to be studied at leisure. To prevent mistakes, the serial number 
of the tree and corresponding section and other necessary informa- 
tion should be noted on the upper surface of each disk as soon as 
it has been cut. 

The lowest section serves to determine the age of the tree, and 
the othor sections the succossive ages of the treo at the heights at 
which they have been cut. On all of them tho annual concentric 
growths should be marked off in groups of 5 or 10, beginning at 
the circumference. Tho outer diameter of each such zone (of 5 or 
10 years” growth, as the case may be) should then be measured 
and recorded in the manner shown in the illustration given lower 
down. Tho observer should be careful that the 5 or 10-year 
groups, marked on the several sections, exactly correspond. ‘Thus, 
for instance, the first groups of all the several sections should con 
tain concentric rings of one and the same age ; the rings of the 
second groups should be exactly 5 or 10 years younger, and so on. 
To guard against error in forming the groups, extremely broad 
or extremely narrow rings should be carefully noted and traced 
through all the sections. 

With tho help of the figures obtained from the observations just 
described, a longitudinal section of the stem can be delinéated, 
showing the whole course of growth. The scale for diameters 
should be from 10 to 20 times larger than that for heights. A cen- 
tral line being drawn to represent the axis of tho treo, the lengths 
of the sections should be marked off on it according to the fixed 
soalo. At cach point of division parallel lines at right angles to 
the axis should then be drawn, and the measured outer diameters 
of the respective concentric group-zones pricked off on them, The 
required section of the tree is comploted by joining by a con- 
tinuous lino or curve all the points corresponding to the same age. 

The rapidity of growth in height of the tree may be delineated 
by means of a curve, as doseribed at pago 52 of Part I, of 
Fernandoz’s Manual of Indian Sylviculture. Distances should bo 
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marked off along a horizontal line representing poriods of 8 or 10 
years, as the caso may be. At theso divisions perpendiculars 
should be raised, the longths of which should correspond with the 
heights successively attained at the different agos. A continuous 
line joining the upper extremities of these perpendiculars will be 
the required curve. The horizontal scale for years should be about 
twice the vertical scale for feet. 

The contents of the treo at the successive ages (every fifth or 
tenth year, as the case may be) aro at once ascertained from the 
sectional aroas enclosed by tho outer boundaries of the concentric 
group-zones, each sectional arca being the moan sectional area of 
a truncated cone, situated half in the upper half of one section, and 
the other half in the lower half of the one immediately above it. 

Finally, the periodic increments of diameter, height and volume 
can be arranged in tabular form so as to be noted at a glance. 

We will illustrate all the preceding remarks by means of an 
example, 

‘A sprtice was felled at 8 inches above the ground, and the stamp 
showed 43 annual rings. We may assume that the tree took two 
years to attain this height, and it is on record that it was sown 45 
years ago. The total length of the tree was 64 feet, the stem was 
out up into lengths of 6 feet each, except the lowest portion, which 
was 4 feet long. On all the sections, beginning from the circum- 
forenco, the annual rings were marked off into groups of five each, 
along throo different diameters on the two lowest sections (at } and 
4} feot from the ground), and along two diameters crossing each 
other at right angles on the rest. For each section the mean of the 
two or three diameters, according to the piece, was taken.. The 
results of the observations are shown in the following Statement:— 
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ai 2z[2s 5 [2 [os a» | 26 | a0 35 o|e ai 
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& E w é a Years. 3 if 
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TABLE SHOWING COURSE OF INCREMENT OF THE STEM, 
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Ce 
3, Rate of increase of crops. 


In the case of crops it is obvious that we require to know only 
the rate at which tho volumo of the crop increases, and that 
a knowledge of tho rates at which the height of the crop and the 
aggregate diameters and basal areas of the component stems in- 
crease, is of interest only so far as these elements are so many 
factors in the growth of the crop. 


A. Determination of the increment at any time. 


There are various methods of determining the rate at which a 
crop has been augmenting in volume at any timo. They are— 

1.—By MEANS OF INVESTIGATIONS IN THE CRoP ITSELF. In de~ 
termining the increment it must never be forgotten that no one 
class of stems can bo taken as representative of the whole crop, 
any more than any individual stom can bo taken aa representative 
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of its class, It must also he borne in mind that so far as’ the 
standing timber alone is concerned, thinnings cause the rate of 
increase to fall. Lastly, we have the fact that what is now an 
average stem of the crop was at ono time an overtopping or do- 
minant tree, and may in the future become a dominated or overe 
topped or even suppressed one, 

The simplest way of determining tho incroment of a erop with 
the nearest approximation is to determino first the percentage of 
increase of several stems of each and every componont class. If 
the crop is at the time under a regular valnation survey, this per- 
centage is calculated for the section passing through the middle of 
tho felled sample trees, and the data thus obtained should also be 
supplemented by measurements made on standing trees. Ef there 
is no valuation survey going on, then measurements made on 
standing trees must supply all the required data. 

Tf Vi, Vaysss+s1eeeshave been ascertained to be respectively the 
volumes of the several stom-classes, and pi, fyy--s+.00.thoir aver= 
age incremont per cent., then the increment for one year (8) of 


the several classes will he, & = 23%; 3, = Yap, 


and the total increment of the crop 
BY ceeestseonane i 
so that the increment per cent. of the crop will be 


_ 100 3 
Pe Va Vateveee 


The formula just investigated should bo used only when it is 
required ta know the increment fora single year, or for a short 
period. If it is sought to determine the increment for a long 
period of n years, anothor procedure must be adopted. p,, pr. 
boing found to be the percentages of increase of the respective 
stem-classes during this period, the volumes v), ty......-.0f these 
classes n years ago may be determined from Pressler’s formula 
thus— 


900 — n; 200 — 
yy, Rope aA sueane freee 
The increment for the n years will hence be— 

B= Vt Vy tb vee) = 4b sossede 

Lastly, if it is required to ascertain tho probable increment 
for the next n years, we must determine the probable volumes 
Vi, Vis. of the several stem-classes at the ond of n years by tho 
same formula of Pressler’s 


1 yy 0-tary, 
P= Vy Bay coe 
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Tho increment for the n yoars will bo 
WH VP) Mb ida Wor 
The rate per cent. of increaso for the samo period will be— 


From all tho preceding expressions it will be obvious that the 
increment ‘per cent. of the whole crop can be equal to tho arith- 
metical moan of the percentages of increase of the sample stems 
only when VY, = V,= V,......; and this mean will be approxim- 
ately correct if the number of samplo stems is very large and they 
are mostly taken from the dominant class, 

IL, WirH THE AID OF PERCENTAGES THAT HAVE BEEN PREVI- 
OUSLY ODTAINED FROM ACTUAL INVESTIGATIONS IN SIMILAR crors. 
In this case three facts have to be borne in mind, viz., (1) that 
the percentage of increase falls as the age of the crop increases, 
and can be assumed as constant only for short periods; (2) that the 
percentage falls more rapidly, the more quickly the individual trees 
imerease in diameter and volume (crops of poor upward growth 
yield a higher percentage than vigorous crops of equal age); and 
(8) that the lighter crop has a larger percentago than the denser 
one. 

This method is employed in open crops and coppice standards, 
in neither of which cases are tables of yield directly applicable. 

ILL. Wire Tae Ap oF TAuLEs oF YrELD.—When such tables 
are used, the locality, density and age of the crop in question and 
of the crops from which the tables have been calculated must 
correspond very closely. 

IV. By assuMING THE INCREMENT S0UGHT TO BE THE MEAN 
ANNUAL INCREMENT AT THE PRESENT AGE OF THE crop.—This 
method is applicable to exploitable crops. 


B. Determination of the mean increment of a crop for the entire period in 

which it reachos exploitability, 

In the case of all crops that are nearly exploitable the mean in- 
erement at the present age is for all practical purposes the mean 
increment sought. Itis only in very old crops that the present 
mean incroment will be found to be too small. For very young 
crops, and in crops much younger than the age of exploitability, 
the required mean increment must be obtained from yield tables. 

C+ Course of the increment of a crop during the whole period of ite lifo. 


Tho stem-analysis (see pago 887) of the sample stems.can give 
the course of growth solely of the present main crop (i.e., the crop 
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exclusive of the overtopping, overtopped and suppressed stems), and 
as regards the crop at previous ages it can furnish only the volume 
and height of the largest trees which the crop then contained. 
Hence, to be able to trace the course of growth of a crop through 
its successive agos, the same crop must be successively surveyed at 
each of those ages. 

D, Which method of determining the increment of crops to employ according 

to the purpose for which the information is required, 

The determination of the increment of entire erops is generally 
undertaken for the purpose of framing working plans, and the ob- 
ject then is to ascortain either what tho yield of the several crops 
will be when they are felled, or nt what respective ages they will 
severally become exploiiuble. 

When it is required to determine the mean annual increment of 
a crop up to the time it becomes exploitable, yield tables should be 
used if the erop is young, and the formula ae f the crop 
is nearly exploitable, . 

When it is required to know what a crop will yield if it is felled 
within tho next 20 years, we must add to tho prosont volume the 
probable increment for the ensuing 5 or 10 or even 15 years, This 
increment may be determined either (1) asa percentage in the crop 
itself, or (2) by adopting such percentages as usually accrue in 
similar crops at the ago of the highest mean increment, or (3) by 
adopting the mean annual increment of the given crop at the pre- 
sent age, or (4) by using the increment furnished by yield tables. 

In sume methods of framing working plans it is necessary to 
know what tho yield at the time of felling will be of all the crops, 
from the youngest to the oldest. This information can be obtained 
only with the help of yield tables, 

Whether a given crop is exploitable or not must be determined 
by tho fact whether its moan annual incremont has ceased to in- 
crease or is still increasing, This can be sottled only by investiga- 
tions in the crop itself. 


4. General remarks on the course of development of the indivie 
dual tree. 


The following remharka apply only to seedling trees and not to 
coppice shoots :— 
A. Growth in height. 


The growth in height is at first nearly always very slight, and 
in India remains go, according to the species and to the soil and 
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locality, for a period extending from 3 to 10 and even 15 and up 
to 20 years. During this time the seedling is technically said to 
be establishing itself, As soon as tho seedling is thoroughly 
established, the rate of growth in height increases rapidly, and 
attains an annual maximum in a comparatively short time. In 
Europe this maximum is attained in the case of pines and larch in 
10-15 years, in the case of the spruce in 20-25 years, and in the 
case of the beech ard silver fir in 30 years. For India we have 
unfortunately no exact figures, and owing to the continental 
variety of its soils and climates, one and the game specios presents 
extremely wide divergences. The maximum rate of growth only 
lasts a short time. The rate sinks rapidly in the case of species 
in which the maximum is attained early, more slowly in others, 
until it is reduced to from 3 to 6 inches a year, at which figure it 
keeps for 2 groat number of years. A total cessation of growth 
in height occurs only at a very advanced age, and earliest in iso- 
lated trees. 

Rapidity of upward development reaches its maximum earliost 
and begins to fall quickest in the most favourable soils and locali- 
ties. In unfavourable localities, as on mountain ridges, the rato 
at which a tree grows up remains nearly constant during its whole 
life, after it has once attained a certain figure. In youth and 
middle age the rapidity of growth in height in the most favourable 
localities exceeds greatly that in unfavourable ones; afterwards 
there is but little difference. The height reached by trees in 
mature crops is from two te three times as great in favourable loca- 
lities as in unfavourable ones. It has been recently established that 
a too close leaf-canopy not only arrests growth in diameter but also 
growth in height, although the latter is not influenced by the 
density of the crop to the samo extent as the former, and the un- 
favourablo influence bogins to show itself only in very dense 
crops. 


B, Growth of diameter and basal aron. 


The course of growth of the diameter at ground level is similar 
to that of the height of the tree. The diameter is, howevor, 
usually measured at breast-height (4} feet). Hence a curve de~ 
lineating its growth cannot start from zero, bué from the point 
of timo at which that height was attained. By the time a tree 
reaches this stage, the rato of growth of the diamoter has either 
entered upon its maximum or is on the point of doing so. There- 
fore, as we are accustomed to measure it, the diamoter starts at 

8a 
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or near its maximum rate of increase. When the rate of growth 
begins to decline, it does so, at first more or less rapidly according 
to species, soil and locality, slowly afterwards, and remains more 
or less constant for some time. 

Tho rate of increase of the basal arca is very slight at first, 
thon augments more or less rapidly up to a certain figure, after 
which it remains contant or diminishes slowly. Tho continuance 
of « dense leaf-canopy up to an advanced age results in an early 
and rapid decrease of the rate of growth of the basal area of the 
individual component trees, On the other hand, in the case of trees 
standing isolated, the rate of growth increases, or at least remains 
constant, beyond even the ordinary age of exploitability, In the 
most favourable soils and localities the rate of increase of basal area 
of the individual tree attains its maximum rapidly (about the 40th or 
50th year for European trees) and then declines ; whereas under op- 
posite conditions it augments slowly, but the augmentation con- 
tinues up to a groat age. 


. Development of the form-factor, 


Tho development of the form-factor of a iree is dependent on 
the rate of increase of the diameter at different heights, which rate 
itself deponds on the amount of standing room and the consequent 
expansion of the crown. In tho case of trees forming a leaf-cano- 
py the width of the concentric rings of growth is greatest at the 
top, and diminishes downwards to some point close to the ground, 
and then increases again down to the crown of the roots. The 
rings are thus narrowest at a certain point in the lowest part of the 
stem, which point is almost on a level with the ground in young 
trees, but gradually moves upwards with increasing age and the 
formation of buttresses. In exploitable trees this point is situated 
at the usual height of measuring tho diameter, vie., 4} foot; but in 
vory old trees, and in those which possess free growing-room, it is 
found as high as 12 to 24 fect above the ground. 

The increasing width of the concentric rings from bottom up- 
wards is most marked in favourable soils and localities and in trees 
in the midst of a denso leaf-canopy (ie. trocs with a long bole 
and a small high crown), and least so in unfavourable soils and 
localities and in overtopping and, especially, isolated trees. It is also 
most conspicuous in trees that are growing up vigorously, and this 
particularly in the upper part of the stom, whereas, on the contrary, 
in trees pushing up slowly or which have ontirely ceased to grow, 
the width of the rings diminishes from below upwards. In the case 
of isolated trees with low-spreading branches the rings are of the 
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same width throughout the entire length of the stem, or may even 
become narrower from bottom upwards. 

‘Young trees have an absolute form-factor of from 0°30 to 0:35, 
With increasing age these figures rise to 0-44 and oven 0-48; but - 
thoy ultimatoly diminish after an advanced age is reached, ‘This 
decrease occurs in the European larch at the age of 80-100 yeare, 
and even earlier in trees grown out in the open. ‘Trees that have 
developed in isolation always have a low form-factor. In favour~ 
able soils and localities the form-factor is higher than in unfayour- 
able ones. 

The rate at which the stem expands at different heights is ob- 
viously not the same as that at which the diameter increases, 
The increment of sectional area is greatest at the level of the soil, 
decreases rapidly upwards for a short distance, then much more 
gradually up to the beginning of the crown (sometimes even in- 
creasing in the vicinity of tho crown), and lastly diminishes very 
rapidly upwards to the top of the crown, where it consists merely 
of the sectional aroa of tho previous season’s shoot. In trees 
growing in the midst of a dense leaf-canopy, and in thoso already 
dominated, the largest increment of sectional area vccurs in the 
upper part of the bole; whereas in isolated treca it is to be found 
much lower down, In canopied crops growing in favourable soils 
and localities the increment of sectional area is almost the same 
throughout the entire length of the stem ; in unfavourable soils and 
localities and in the case of all isolated trees, whatever the nature 
of the soil and locality, it steadily decreases from below upwards. 


D. Rate of increase of volume. 


Increased mass is the result of the co-operation of three factors— 
increase of height, increase of diameter, and augmentation of tho 
form-factor. In early youth, in spite of the great width of the 
concentric rings of woody growth, the increment of volume is 
small ; it reaches an important figuro only when the crown has 
sequired come development, and the stem, by its increased height 
and girth, presents a sufficiently extended surface for the deposit 
of new woody growth. After this period the rate at which the 
volume increases risos rapidly to its maximum. In Europe this 
maximum is attained at the age of 50-70 years in the case of 

. quick-growing species in suitable soils and localities; at the 
rage of 100-120 years in tho case of slow-growing species under 
unfavourable conditions ; and at a very advanced age by trees 
standing oul in the open, or situated on high exposed ridges or at 
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great elevations. Once at its maximum, the annual rate of increase 
remains more or less steady for some time, after which it deolines, 
but ata less rapid rate than that at which it rose. 

The mean annual increment, as a rule, attains its maximum only 
at a very advanced age, generally beyond that of ordinary exploit 
ability. Even in canopied erops the maximum is not reached by 
the dominant and overtopping treos before the age of 120-140 years. 
Trees growing out in the open, and individuals of species which 
develop slowly during their youth, attain it much later ; while in 
high mountainous regions many trees as much as 800 years old 
may be found which have not yet entered upon that stage. 


B. General remarks on the growth of the crop. 


The course of development and the accretion of volume in timber 
crops depends not only on the species, soil and locality, but also on 
the treatment and system of working adopted. In rospect of one 
and the same species the amount of production is influenced chiefly 
by the soil and locality, the course of development of tho crop by 
the treatmont and systom of working. Of the course of growth in 
crops worked by the jardinage and coppice methods but little is as 
yet known, but a flood of light has been thrown on the growth of 
rognlar crops treated by the uniform mothod by the labours of the 
German Department for Forest Research. ‘Tho remarks which 
follow refer only to such crops. 


A, Natural constitution of stem-classes, 


In evory crop wa can recognise, besides the over-topping and 
dominant individuals, two lower classes of dominated and ovor- 
topped ones, and, if no thinnings have been made, also a fifth class 
of suppressed stems. The first two classos form what may be 
called the main crop, the other three the subordinate crop. It is 
obvious that in the ordinary course of development of the crop 
fresh stoms are constantly passing into the lower classes from tho 
immediately upper onos, and from the main erop into the suhordi- 
nate one, from which they are ultimately removed by thinnings or 
natural decay and death. The rosult is a constant diminution of 
the number of stems composing the main crop. 

The original number of individuals in a crop depends on the 
manner of its constitution, according as it has sprung up from 
self-sown seedlings or from artificial sowing (generally oxecuted 
close), or from transplants (generally put out comparatively far 
part). The number of stems diminishes rapidly in youth, less 
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rapidly in middle age, and still more slowly in old age; rapjdly in 
favourablo soils and localities ; slowly, but steadily up to a great age, 
in unfavourable places, At one and the same ago more stems stand 
in unfavourable soils and localities than in those more guitable, 
A crop of Scotch pine of the best quality contains 1,200 stems por 
acre at 30 years of age, but only 140 stems 90 years later at the 
ago of 120 years. 

This constant and great diminution in the number of component 
individuals results in a considerable falling off of the increment, 
the consequence being that both the current and mean annual in- 
eremonts reach their culminating point earlier in the case of the 
crop than in that of the individual belonging to the dominant or 
representative class. 

Sinco thinnings and decay and death remove mostly the indivi- 
duals of the lowest class, many from among the average stems of 
the crop are constantly pushing themselves up into the highest 
class, or continuing to remain in tho dominant class, while the rest 
aro as constantly going down into a lower class, that is to say 
ultimately into the subordinate part of the crop. So that the 
exploitable crop eventually consists for the most part of individuals, 
which in their youth belonged to the highest or over-topping class. 
Hence investigations into the course of growth of a crop, by 
means of measurements and ring-countings made on oxisting 
already-oxploitable individuals, give the heights, diameters, basal 
areas, volumes, &e., at various periods, not of the representative 
or average individuals at those periods, but of the largest class of 
stems of those periods. 


B, Basal area, 


According to the universal convention adopted of mensuring 
the diameter at breast height (4} fect), the hasal area of a crop is 
obviously nil until that height is attained ; it then inereasos 
rapidly up to middle age, and thenceforward more slowly but 
steadily up to a great age. Tho diminution of the rate of increase 
is vory conspicuous in the case of quick-growing or shade-ayoid- 
ing specios, but is comparatively slight in the case of shade-endur- 
ing or slow-growing species. Thus the basal area in good crops 
of the Buropean spruce or silver firs, at the ago of 140-150 years 
aggregates as much as 848 aquare feet per acre, whereas in the 
best crops of Scotch pine or beech it soldom exceeds 217 square feet 
per acre. In inferior soils and localities the basal area, for one and 
the same age, is considerably less than in good soils and localities 

“in spite of tho number of stems being larger. In Germany, in uns 
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favourable places, the basal area in mature crops is only 130 square 
feet per acre for pine and larch, and 196-217 aquare feet per acre 
for spruce and silver fir. In Germany the basal area of a crop is 
on an average about 0°5 por cent. of the area covered by the crop 3 
in the best soils and localities the average percentage is 0-8 for 
spruce and silver fir, 


C. Volume. 


The volume of a crop, as well as the rate at which it increases, is 
very small in early youth. The volume then increases rapidly up - 
to the ond of the middle age of the crop, after which the rate of 
increaso is much less rapid, but is maintained up toa very advanced 
period. A complete cessation of increase can occur only when the 
increment of the growing stems is just counterbalanced by the loss 
due to decay and death. 

The current increment of volume becomes rapidly larger until 
it attains its maximum in 30-40 years in the case of quick-growing 
species under favourable conditions, and in 70-80 years in the case 
of slow-growing species and in unfavourable soils and localities, 
After reaching its culminating point, it sinks rapidly in places 
where favourable conditions exist, more slowly where circum. 
stances are not so suitable. 

The mean annual increment obviously begins by being identical 
with the increment of the first year. As the current increment 
now goes on increasing steadily year by year, as long as this 
increase continues, and also for sometime afterwards, the mean in- 
crement obviously keeps below the figure of the current incre- 
ment. Ultimately it catches up and gets a head of the latter, and 
as this goos on stoadily declining, it maintains this superiority to 
the end, The mean annual increment obviously attains its maxi- 
mum when it bocomes equal to tho current annual increment, for 
the continued diminution of the latter must cause it to decline also 
from that point. As tho current increment diminishes only 
gradually, especially in unsuitable soils and localities, the mean 
annual increment, after attaining its culminating point, continues 
nearly at the same level for a considerable period, particularly so 
in unfavourable places, where this period may extend over several 
docades. 


Chapter VIF. > 
On the compilation of tables of yield, 
In yield tables are collected figures representing the course of 
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growth of different classos of crops that havo dovolopod under normal 
conditions of growth and density, Theso figures give the volume 
and increment per unit of area of the crops in question at differ. 
ent ages and under different conditions of growth, and sometimes 
also the corresponding factors which contribute to the produc- 
tion of volume, viz., number of stems, basal area, and height of 
crop. 

‘Apahow higher up, the course of development of a erop cane 
not, like that of the individual tree, be deduced by a single seriex 
of investigations made at the age of exploitability. The number 
of stems, the basal area, and the dimensions of the average stem 
at all previous periods must be known. Hence to trace the course 
of growth of a given crop it must be surveyed from its earliest 
youth annually, or at regularly recurring periods, until it becomes 
exploitable. This method of repeated survey has also been adopted 
in order to measure the influence of different modes of treatment 
on crops that in all other respects are similar. 

To follow out this system rigidly on one and the same crop 
through the whole of its life would be an extremely long and slow 
process. In order to curtail it and obtain the results sought as 
quickly as possible, several similar crops, under the same treatment 
but of different ages, are experimented upon, and the various 
obsorvations made for time to time in the several crops are com- 
bined and interpolated together into a connected whole, that is 
nearly, if not quite, as accurate asif the figures it comprises had 

, been obtained from investigations in one and the same crop from 
the time of its constitution to its maturity. 

There is yet another and still shorter way of obtaining the re- 
quisito figares. A series of crops growing under similar conditions 
of specica, soil, locality and treatment, but of various ages differing 
from each other by as short intervals as possible, is chosen with great 
discrimination and care, and each crop is measured once for all, 
the results being tabulated together. Most of the yield-tables 
hitherto compiled have been obtained by this method, and the re- 
sults have been proved to be quite correct enongh to justify its 
adoption as often as there is no time to wait for the outcome of the 
longer and more elaborate methods. 

Whichover of the two last described methods is adopted, there 
are always certain ages for which figures are wanting, and the 
gaps must be filled up by interpolations which are most conveniently 
obtained graphically thus:—The various successive ages are 
marked on a horizontal line, and at these points porpendiculars are 
raised, the perpendiculars for the ages for which the volumes or 
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Tue following notes are, with a few modifications and additions, 
those dictated to the students at the Imperial Forest School, Dehra 
Dun. They lay no claim to originality, but follow mainly on the 
lines of Karl Gayer’s classical work on the subject. They aro 
printod in their present crude form, as the multifarious heavy 
duties of the writer leave him no time for working them up in 
the manner he would desire, Rather than delay their publication 
until that problematic date when he will enjoy the leisure neces- 
sary for such an undertaking, it has been judged advisable to bring 
them out at once for two reasons. In the first place, the students 
will thereby be saved tho labour of writing hundreds of pages of 
fonlseap and the tedium of reading the same number of pages of 
less or more illegible manuscript ; and in the second place, the 
publication, by rendering conspicuous the many omissions and 
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duties of the writer leave him no time for working them up in 
the manner he would desire, Rather than delay their publication 
until that problematic date whon ho will enjoy the leisure neces- 
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shortcomings, will bring together valnahle contributions fram tho 
experience of others, which will facilitate immensely the ultimate 
preparation of a good Manual on the Utilisation of our Indian 
Forests. 


E, . Frewanpaz. 


DEFINITION AND DIVISION OF THE SUBJECT. 


In Forest Utilisation, which is a composite art founded on the 
facts of special experience and the principles of general science, 
wo study the most advantageous methods of collection, conversion 
and disposal of forest produce, consistent with the strictest rules of 
forest culture, the most complete satisfaction of our wants, and 
the securing of the highest possible profits, 

The subject naturally divides itself inio three main parts = 

1—Folling, collection, conversion, transport* and disposal of 
wood; 

I1.—Collection, preparation and disposal of minor produces and 

I11.—Minor forest industries. 


PART I. 


FELLING, COLLECTION, CONVERSION, AND DISPOSAL 
OF woop, 


To be able to utilise a wood crop, we must first of all understand 
the technical properties of woods and the requirements of the 
various industries using wood as a raw product, sch as carpentry, 
joinery, &o. Possessed of this knowledge, we must know how to 
fell, collect, convert and dispose of the wood, We thus have the 
following divisions of the subject of this Part :— 

I.—The technical properties of wood. 
IL—Wood-using industries. 
ILL—Folling and conversion. 
IV.—Disposal and sule of wood in the forest. 
V.—Management of wood dep6ts and timber yards. 


CHAPTER L—TECHNICAL PROPERTIES OF WOODS, 


The growth and structure of wood have been already studied in 
detail in the class of vegetable morphology and physiology. There 


* The subject of transport has very properly beon transferred to the Course of 
Forest Engineering, and wil! be dealt with in the Special Mannal on that Course, 


oa 
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- is, therefore, no need to repeat the subject here, even to the 
slight extent that concerns the present subject. This amount of 
previous knowledge being assumed, those properties of woods 
will now be studied on which their utility and the manner of their 
employment depends. These properties are— 

J,—Relative form and size of the main parts of a tree— 
stems, branches and roots ; 
IL— Weight ; 
IlI.—Hardness ; 
IV.—Flexibility and elasticity ; . 
V.—Aptitude for fission ; ‘ 
‘VI.—Strength ; 5 
Vil.—Loas and gain of moisture and consequent contraction 
and expansion ; seasoning, warping and tendency to 
split and crack, 
VILL.—Durability ; 
1IX.—Combustibility and heating power ; and 
X.— Defects and unsoundness. 


Szcrioy 1—RELATIVE FORM AND SIZE OF THE MAIN PARTS 
OF THE TREE, 


The main causes of differences in these attributes are— 


(i). Species.—-In the firs and deodar the stem extends right up 
to the highest point of the tree, and the branches have 
a comparatively slight development, especially in the 
case of firs, which possess hranchlets rather than 
branches. Pinos and some broad-leaved species, such 
as teak, simal, resemble firs and deodar up to a certain 
age ; thon a true crown, including little or no part of | 
the stem, is formed. All other broad-leaved species (by 
far the largest majority of them) develop a distinct 
crown in middle age, many even earlier, especially 
when growing isolated, ; 

(ii). Density and relative height of surrounding leaf-canopy.— 
It is a universal rule that the denser and taller the 
leaf-canopy is in which a tree has grown, the larger is 
the proportion of stem in the tree ; and the smaller, in 
the same measure, the proportion of branch wood, and 
some times also the mass of wood in the roots. These 
results are most marked in the caso of broad-leaved 
species. Some large broad-leaved species, such as the 
mango, if grown isolated, branch only a few feet from 
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the ground, and the old trees thus consiat of a thick 
short stem dividing into massive, more or less horizon- 
tal boughs. Such trees are often, if not generally, 
shade-enduring. There are several shade-avoiding 
species, which develop a conspicuously long stem even 

. in complete isolation, eg., Hardwickia binata, teak, 
Dalbergia Sissu, Adina cordifolia, §e. 

(iii), Age.—In a canopied crop the toppings at first consider- 
ably oxceed the quantity of material in the timber 
portion of the stem. In middle age the proportion 
of this latter is already very large, and goes on increase 
ing, so that when the trees are large enough to be ex- 
ploitable the branch wood may constitute only from 8 
to 10 per cent. of the ontire felled material. It is 
obyious that the quantity of wood in the roots goes on 
steadily increasing with age. 

(iv). Soil and locality —I¢ is a fact proved by universal expe= 
rience that the proportion of wood in the stem increases 
with the favourable character of the soil and locality, 
whereas the reverse is usually the case in respect of the 
root portion of the tree. ~ 

General.—It is thus evident that owing to the numerous and 

extremely variable factors which influence the relative develop- 
ment of the roots, stem and branches, it is impossible to arrive 
at any constant figures, even for trees in one and the same crop, 
This is especially true in India, where the same tree has often so 
wide a horizontal as well as vertical distribution. Novertheloss, 
it would be interesting to start experimental measurements 
throughout the Empire in order to obtain average figures for our 
principal spécies according to well-defined forest regions. A few 
figures taken from experiments made in Gormany will bo instrucs 
tive. The following were obtained by Pfeil and Theodor Hartig 
in canopied high forest :— 


‘Timber in | Branches and| Wood i 
specie | Tintgyin [Dench] Woods | neta, 
"le ty fo. 

Bpruce, 80-85 8-10 15-25" 
Bilver fir, .. 80-85 8-10 15-30 
Scotch pine, 72-75 8-15 15-20 5 
Aspen, a 75-80 5-10 5-10 |} Both “species with 
Birch, ¢. | 75-80 5-10 5-12 open foliage. 
Beech, .. | 60-63 10-20 20-25 | Crown dense and 
Oak, | 60 15-25 20-25 | spreading. 
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In stored coppice, Lauprecht obtained the following porcentagos 
for the branch-wood yielded by the stores:— 


50-60 60-100 Over 100 

yeareold, years old, yeara old, 
Aspen, 40 40 25-29 
Birch, 85-40 35-44 34-40 
Becob, 59=60 o1 28-40 
Oak, sa 58 42 18-25 


Since the bole is usnally the most important clement of produc- 
tion in a forest, its shape-and other attributes are obviously matters 
of the first importance. Wo shall, theroforo, here specially study 
these attribntes, For the stem of a treo to possess its maximum 
atility, it should be of tho largest dimensions attainable, and it 
should be straight, freo from branches, and ag cylindrical as pos- 
sible. 

(a). Dimensione,—The height which a given species can attain 
depends principally on the suitability of the soil and locality, and 
most of all on the depth of the soil and the amount of moisture 
in it, A sufficient density of the Jeaf-canopy during the stage of 
rapid olongation is also an important factor, For one and the 
same ago, the diameter will, besides being influenced by the soil 
and the locality, be proportionate to the amount of lateral-grow- 
ing room afforded to the crown and the roots when the stage of 
rapid lateral expansion has set in. This generally precedes hy a 
certain interval the closo of the stage of rapid elongation. Hence 
as regards both dimensions we shall obtain the best results by keep- 
ing the leaf-eanopy as close as practicable up to the middle ago of 
the crop, when the upward growth has hegun to relax, and there- 
after by opening it out in proportion to the requirements of the 
trees. 

(6). Straightness.—Tho stem may form (i) a continuous line, 
or (ii) be contorted or presont several angles. In the first caso it 
may bo straight or onrved. If curved, it will be straight in one 
plane. Such are the crooks and knees of ships, felloes of wheels, 
&e, Some trees, such as deodar, the firs, Bombax malabaricum, 
&c., form a perfectly straight bole, whether they grow isolated or 
in the midst of a leaf-canopy ; but the rest, which include pines 
and nearly all broad-leaved species, will grow up: straight, only 
in fully canopied forests, and will even then fall behind deodar and 
the firs, Tho suil and the locality, especially depth of sail and the 
amount of moisture in it, are not without influenco on the straight 
growth of the stem. 
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(c). Freedom from branches.—-When the lower branches becomo 

sufficiently overshadowed by the development of the crown above, 
they gradually sicken, and die and fall off bofore they can attain 
any sizo, and leave behind knots or permanent scars in the wood of 
the trunk at their point of attachment. ‘This process is of course 
accelerated by the presence of a surrounding leaf-canopy, which 
should, if the fullest advantage is to be derived from it, be con- 
tinued during the entire period of upward growth, ic. from the 
thicket stage to the close of the high pole stage. Thenceforward 
the opening out of the leaf-canopy, unless it is carried to the point 
of more or less complete isolation, has no harmful effect on the 
hole. If the trees are isolated, epicorms may of course appear 
and render knotty the rings of wood formed thereafter. The 
strength and abundance of the opicorms will be in direct propor- 
tion to the unfavourable nature of the soil and luculity for the 
growth of the species coneoed and the unhealthinoss or want of 
vigour of the crown, and in inverse proportion to the age of the 
troes, 

Some specics form a more or less long bole even in somplete 
isolation, and are never branched low down even at an carly age, 
a3 Hardwiekia Linata; while others, at the extreme end of the scalo, 
like deodar in certain localities and when completely exposed on 
every side, remain branched right down to the ground during their 
whole life-time. 

(d). A cylindrical shape.—It is obvious that the general useful- 
ness of the stem is in direct proportion to its approach to a cylin- 
drical form. The combined length and upper diametor of a log 
offer a much safer criterion of value than the mere cubical con- 
tents, or the combined length and mean diameter. 

Some trees have eccentric or fluted growth. What the causes 
are, have not yet been fully ascertained. I¢ is certain that the 
species to which the tre bolongs, and the dogree of isolation in 
which it has grown, havo a great deal todo with it, ‘The prosence 
of a few large boughs produces an unduo width of the concentric 
rings of wood along the vertical line leading down from each, 
whereas a treo that has a continuous stem extending up to its 
summit, and only small but numerous branches distributed all 
round is placed in the best conditions possible to dovelop a cylin- 
drical bole. 

A conical shape is favoured by growth out in the open, The 
crown coming down half way, if not lower, the inferior portion of 
the trunk is thoroughly well nourished, and the concentric layers 
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of wood formed there are at least as thick as they are higher up; 
the consequence being the maintenance, and, owing to the growth 
of the main roots, even the more decided formation, of a conical 
outline. On the other hand, when a treo has been growing con- 
tinuously in the midst of a leaf-canopy, the crown is high above 
the ground, and therefore the inferior portion of the bole is lesa 
well nourished than the portion above, the consequence being that 
the concentric layers of wood are thicker above than below, and 
the shape of the bole, from being originally conical, becomes more 
cylindrical every year. : 

The extent to which the shape of the bole departs from the true 
cylinder is usually, and with very great convenience, expressed by 
a factor, which, used as a co-efficient with the solid contents of a 
eylinder having the same circumference as the girth of the tree 
at breast-height, gives the true contents of the bole, This co-effi- 
cient, which may be termed the form co-efficient or factor, is 
obviously the ratio between the true contents and the contents of 
the ideal cylinder in question. In practice it is obtained by mensur~ 
ing a sufficient number of typo trees taken from a given class of 
forest, and representing a given species and a given age or size class. 
The mean of these measurements is used and the mean co-efficient 
calculated from it serves to give at once pretty accurately the 
quantity of timber in any number of trees of that species and age 
or size class, if we know their several girths at breast-height and 
tho respective lengths of their boles. 


Sxotiow IT.—Watanr, 


Weight as a quality of wood affecting its employment is usually 
of only slight importance. Generally speaking, it need be con- 
sidered only in tho case of superstructures when extra strong 
supports would be very expensive, and in that of portable articles. 
But although of itself weight does not always possess much intrinsic 
importance, it nevertheless merits careful considoration, in that 
many other qualities of the first moment, such as hardness, dura~ 
bility, combustibility and heating power, swelling and shrinking 
with varying quantities of moisture, &c., are intimately connected 
with it. : 

Tho substance proper of all woods is slightly heavier than 
water, and its weight does not differ much for the different species, 
As u rule, it ix heavier in conifers than in broad-leaved trees, 
amongst which the hardest and absolutely heaviest stand more 
frequently the lowest. It is heavier in young than in old trees. 
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The main cause of difference in the absolute weight of woods is 
their anatomical structure. The experiments of Theodor Hartig 
have established for the European woods the following percentages 
for the space occupied respectively by the solid wood-substance 
and the water and air contained in the tissues :— 


Wood 
substance, Water. Air. 
The hard woods, we 441 247 812 


‘The aoft woods, including conifers,... 27°0  88°5-81-7 89°5-40°4 
For our hardest Indian woods, such as Hardwiekia binata, iron 
wood, ebony, de, we may safely assume at least 50 per cent, as 
the proportionate space occupied by the solid substance of the wood, 
the amount of air-space diminishing in almost equal measure. 

The denser tissue of the exterior zone of a concentric ring is 
obviously heavicr than tho more or less porous tissue of the inte- 
rior zone. From this it follows (a), that in conifers, in which class 
of trees, as an almost invariable rule, the width of the outer zone 
remains practically constant, while increase in rapidity of growth 
boars entirely on the inner zone, the weight of the wood is gener- 
ally inversely proportional to rapidity of growth; (6), that in 
prond-loaved species, in which the largest and most numerous 
pores are found in the inner zone, tho weight of the wood ia, on 
the contrary, directly proportional to rapidity of growth, since 
this last bears entirely on the outer zone; and {c), that in all other 
woods the rate of growth has no influence on the weight of the 
‘wood produced in one and the same soil and locality. These rules 
have, however, to be accepted with some slight reservations, to be 
presently explained. 

What has been suid in the preceding paragraph is of course true 
only when the anatomical structure of the specimens of wood com- 
pared is in every other respect the same. But large differences in 
weight may be caused by different thicknesses and degrees of solidi- 
ty of the cell-wall, or in consequence of an abnormally slight or great 
development of the inner or outer zones, So that a narrow-ringed 
piece of conifer wood or a broad-ringod piece of oak or teak may 
novertheless be lighter respectively than a broader-ringed piece of 
the same species of conifer or a narrower ringed piece of oak or 
teak. But it is in the case of woods in which the pores are uni- 
formly distributed that the thickness and solidity of the cell-walls 
exercise the most considerabla influence on their absolute weight. 

But the relative widths of the interior und exterior zones, the 
absolute width of the entire concentric ring itself, and the thick- 
ness and solidity of the cell-walls and fulness of the cells, are thems 
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selves merely effects of which the nature and suitability of the soil 
and locality, and the degroo of closeness of tho surrounding: leaf= 
canopy, are the causes. These causes are often 80 powerful, that 
they may reverse altogether conclusions based on the width of the 
concentric rings, especially in tho caso of specimens of wood in 
which the rings aro unusually broad or unusually narrow. In 
the caso of each specios, heavy (and alsa really good) wood is, a8 a 


rule, produced in a soil of the proper mineral composition and. 


containing the necessary quantity of moisture, provided that 
the requisite amount of warmth and light nevor fails. Where 
these conditions are wanting, or do not work harmoniously toge- 
ther for the spacies in question, especially if light is insufficient, 
the wood tends to become looso-tissued and light. The great in- 
fluence of light in determining the weight of the wood is unques- 
tioned in respect of solitary and canopy-grown trees, In respeot 
of wood coming from different regions, where the power of the 
aun’s rays is different during tho season of vogetation, that influence 
is proved hy the following figures, which have beon calculated 
from data taken from Gamble’s Manual of Indian Timberse—data 
which, if not scientifically accurate, are nevertheless sufficiently 
enough for our purpose :—~ 


Sun more powerful, 


Average [Number off Average [Number of 
weight of; experi- | weight of | experi- 
cubic foot. ments. |eubic foot.| ments. 


Bombax malabaricum, 228 6] 31s 2 
Teak, ... 38-4 wil 437 48 
Pinua longifolia, 383 a) 44 3 
Pinus cxcelsa, 2071 6) 823 3 
Bissu, a 466 102 48-6 13 
Terminalia tomentosa, B55 ni! ene 12 

ial; ae sat 573 209 616 27 


As said before, the soil affects the weight of wood by the amount 
of moisture it contains, and by its mineral composition. Excass 
of moisture for any species in question tends to make the wood 
spongy. Where it prevails, added high temporature and bright 
illumination merely increase the width of the concentric rings, 
without at all increasing the weight of tho wood, In the case of 
conifers growing in wet places, the wood may be extremely light 
in spite of narrow rings. The effoct of the mineral composition 
of the soil on the nourishment of woody tissue is too well known 
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to berepeated here. Even an abundance of moisture and free 
enjoyment of light may fail to produce dense wood in w soil that 
is poor in the mineral food of plants. 

The general conclusion to be drawn from the three immediately 
preceding paragraphs is that the rule establishing a direct connec 
tion between the weight of a piece of wood and the width of the 
concentric rings composing it, may often be misleading, if these 
rings are unusually wide or unusually narrow, but generally holds 
good in all other cases. 

The density of wood is influenced in a large measure also by the 
ago of tho tres. As said before, the wood substance formed by a 
young tree is heavier than what is produced by the same tree at a 
more advanced age, the difference some times exceeding 60 per 
cent. But it is also an established fact that all trees as a rule form 
heaviest wood in an absolute sense when young. Thus it is that 
in young trocs there is usually no appreciable difference in weight 
between the heartwood and the adjacent sapwood ; whereas the 
difference between the weight of this sapwood and that of heart~ 
wood formed in later years may bo really appreciable. The word 
“may” is used advisedly, because, although in most species the 
heartwood is notably heavier than the sapwood, this assertion can- 
not be generalised into a rule, since the mere circumstance of a 
differenco in the width of tho concentric rings, while it may ac- 
centuate the original groater weight of the heartwood, may also 
turn the scale in fayour of the sapwood. 

In all the foregoing remarks the quantity of water in the wood 
has been left out of account, In practice wo distinguish three 
states of the wood after it has heen felled—(1) when it has been 
fresh-felled, (2) when it has undergone some degree of seasoning 
before it is removed from tha forest (we may use tho term forest= 
seasoned in this ease), and (3) when it has boen completely seasoned, 
that is to say, has lost all the water it can part with under shelter 
in a dry atmosphero. Fresh-felled wood may for all practical 
purposes be assumed to contain 45 per cent. of water, while in 
complotely seasoned wood the quantity of moisture varies from 15 
to 20 per cent. The proportion of moisture in forest-seasoned 
wood is, of course, a very variable quantity. 

According to Theodor Hartig’s experiments the quantity of 
water in any wood depends on the species to which it belongs. As 
a rule, the conifers contain the largost quantity, and the hardest 
woods the least. There are, of course, exceptions to the rule, Thus 
alder, birch and poplar, all very soft woods, are amongst those 
which contain least water ; while oak, s4l and some other hard woods 

81 
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contain it in abundance, In the case of woods that are naturally 
impregnated with resins and oils, the difference between the green 
and seasoned weights is inversely proportional to the quantity of 
those substances in the wood. The more recently formed wood 
in a healthy growing tree contains more water then the older por- 
tions, and hence the sapwood and the wood in the crown are more 
full of moisture than the heartwood and the waod of the trunk re- 
spectively, Hartig’s oxperiments, already referred to, apparently 
establish the remarkable fact that the quantity of moisture in the 
soil bas no influence whatsoever on the amount of moisture in the 
wood of trees grown theroon; at any rate, there is no interdepen- 
dence between them. Contrary to the general belief hitherto pre- 
vailing, every ono of the European trees, which, like alder, oak and 
poplar, delight in wet and oven watery aoils, are conspicuous by 
the amall quantity of moisture in their wood, Further research 
is, however, still necessary before any final conelusions can be 
drawn. 

The wood of trees is more full of moisture during the season of 
rest than during the season of vegetation. Hence the green 
woight of wood depends also on the timo of the year at which it 
is felied. But as the wood contains most reserve matter while the 
trees are resting, even the dry weight of wood is dependent on the 
season in which it is cut. 

It is obvious, as said before, that resin and oils impregnating 
wood increase its dry weight. For this reason, in resiniferous 
trees the wood in the interior of the stem is heavier than the out- 
side layers ; and in conifers, the narrow-ringed wood of the branches, 
and in pines and deodar, also the resin-gorged wood of the roots, 
is heavier than the wood in other portions of tho tree. In conifers 
the outer zone of each ring is richest in resin, and hence the 
broader-ringed a piece of conifer wood is, the smaller will, as a 
rele, be the proportion of resin in it, and consequently the less its 
weight. But besides resin and oils, wood may contain inorganic 
salts, such as calcium carhonate, potash, magnesia, &o., silex, and 
other substances, which add their own weight to that of the origi 
nal substance of the wood. Long immersion in water, and 
especially floating, dissolves out these various substances and makes 
the wood very appreciably lighter. 

In one and the same treo the weight of the wood is, asa rule, 
more or less different, according as it is taken from the roots, or 
from the lowor or upper part of the stem, or from the centre of 
the stem, or from near the bark or from the branches. In the stem 
this difference is in a great measure due to a difference in the 
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width of the concentric layers of wood and in the relative width 
of the inner and outer zones of those layers in its different por- 
tions. The wood of the branches is generally heavier than that of 
the stem, but in tho case of small twigs there is, according to 
Nérdlingor, very little difference even from species to species in 
the green weight of the wood, tho figure for all species taken 
together ranging from 57 to 66 Ibs. per solid eubic foot. The wood 
of the roots is the lightest of all. But from this general rule must 
be excepted (i) that of tho crown of the roots, which is frequently 
remarkably heavy, and (ii) that of conifers producing resin in 
abundance, the wood of the roots of which somotimes weighs as 
much as 65 tbs. per cubic foot. According to Nirdlinger the 
weight of the wood is, in all species, proportionate to the thickness 
of the roots from which it is taken. 

Knotty growth, in whatever part of a tree it ocours, increases 
the weight of the wood. The new growth of wood surrounding 
or covering healthy wounds is also heavy. 

For convenience sake we may establish six classes or degrees as 
follows in respect of weight :— 

I. Extremely heary.—Average weight of cubic foot = 70 We. and 
upwards, 

Hardwickia binata, ebony, Pterocarpus santalinus, Mesua ferrea. 
IL Very heavy—Avorage weight of eubic foot = over 60 and up 
to 70 lbs. 

Sal, sundri, iron wood, khair, sandal wood, Terminalia tomentosa. 
LIL, Hemy.—Avenage weight of cubic foot = oven 50 and up to 
60 lbs. 

Sissu, blackwood, satin-wood, babul, box, Prerocarpus Marsupium 
and indicus (Padouk). : 
IV, Morerately heavy —-Average weight of cubic foot = over 40 and 

up to 50 ibs, 

Schima Wallichti, mango, Hopea odorata, Anthocephalue Cadam- 
ba, walnut, haldu, teak, mahogany, Lagerstromia Flos-. 
jack. 

V. Light.—Average weight of cubie foot = over 30 and up to 40 lba. 

‘Michelia Champaca and excelsa, toon, Gmelina arborea, Pinus 
longifolia and exeelsa, deodar, poplar, willows. 

VI. Very light.—Average weight of cubic foot = 80 Ibe. and under, 

Simal, Sterculias, Ailantus excelea. 

(To be continued). 


JJ. PFFICIAL PAPERS. 


NOTE ON HIMALAYAN FODDER GRASSES. 


Tae gradual changes which determine the character of the flora 
at different zones on the Himalayan ranges is clearly exemplified 
in the caso of grasses. 

On ascending towards the higher elevations we are struck with 
the resemblance of the vegetation to that of the more temperate 
regions of the world, and amongst the grasses we find many kind 
botanically identical with such as constitute some of the finest pas- 
ture lands of Europe. 

A complete list of all the grasses growing on the Himalaya 
would include a large number of plains species, many of which 
extend for considerable distances throughout the warmer regiona 
of the principal valleys. 

The high oleyvation species, i.e. those which occur at elevations 
of 8,000 feet above the sea, belong to the following genera :— 


1. Panicum (cult.) 20. Cynosurus, 

2. Setaria, 21, Kalevi 

8. Pennisetum, 22. Catabrosa, 

4, Hierochloe, 28, Melica, 

6, Alopecurus, =~ 24. Briza. 

6. Stipa. 25. Dactylis, 

7. Oryzopsis, 26. Poa. 

8. Miliun, 27, Graphebhorum, 
9, Phieum. 28, Glyceria, 

10, Sporobolus, 29. Festuca, 
11, Agrostis. 80. Bromus. 

12. Calamagrostis. 81, Brackypodium. 
18. Deyeusia, 82, Lolium, 

14, Aira. 88. Agropyrum. 
15. Deschampsia, 84, Triticum (cult) 
16. Trisetum, . 35. Hordeum, 

17, Avena, 86. Flymus, 

18. Danthonia. 87, Arundinaria, 
19. Phragmites. 
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width of the concentric layers of wood and in the relative width 
of the inner and outer zones of those layers in its different por- 
tions. The wood of the branches is generally heavier than that of 
the stem, but in the case of small twigs there is, according to 
Nérdliager, vory little differonco even from species to species in 
the green weight of the wood, the figure for all species taken 
togethor ranging from 57 to 86 ths. por solid oubic foot. The wood 
of the roots is the lightest of all. But from this general rule must 
be excepted (i) that of the crown of the roots, which is frequently 
romarkably heavy, and (ii) that of conifers producing resin in 
abundance, the wood of the roots of which sometimes weighs as 
much as 65 ths. per cubic foot. According to Nurdlinger the 
weight of the wood is, in all species, proportionate to the thickness 
of the rvuts fram which it is taken. 

Knotty growth, in whatever part of a treo it ocours, increases 
the weight of the wood. The new growth of wood surrounding 
or covering healthy wounds is also hoavy. 

For convenience sake we may establish six classes or degrees as 
follows in respect of weight :— 

I. Extremely heavy.— Average weight of cubic foot = 70 We. and 
upwards. 

Hardwickia binata, ebony, Pterocarpua santalinus, Mesua ferrea. 
Il. Very heavy —Average weight of cubic foot = over 60 and up 

to 70 lbs. 


Sal, sundri, iron wood, khair, sandal wood, Terminatia tomentosa. 
TIT. Heavy.—Average weight of cubic foot = over 50 and up to 
60 bs. 


Sissu, blackwood, satin-wood, babul, box, Prerocarpua Marsupium 
and indicus (Padouk). : 
IV. Moderately heavy.—Average weight of cubie foot = over 40 and 

up to 50 lbs, 

Schima Wallichii, mango, Hopea odorata, Anthocephales Cadam- 
ba, walnut, haldu, teak, mahogany, Lagerstromia Flos-Regine. 
jack. 
¥. Light.—Average weight of cubic foot = over 80 and up to 40 Iba. 

Michelia Champaca and excelsa, toon, Gmelina arborea, Pinus 
longifolia and excelsa, deodar, poplar, willows. 

VI. Very light.—Average weight of cubic foot = 30 lbs. and under. 

Simal, Sterouliae, Ailantus'excelsa. 

(To be continued). 
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With the exception of Nos. 2, 8, 5, 6, 10,17, 19, 26, 82, 84 and 
85, none of the above have representatives in the plains. All of 
them, except Nos. 7, 13, 27 and 37, are represented in Europe, and 
in many instances by the same species, 5 

Very little appears to bo known concerning the actual feeding 
value of the high elovation species individually, though taken as a 
whole they aro undoubtedly more nutritious than those which 
inhabit the plains. 

The following list includes, at any rato, the majority of the 
more important fodder-yielding kinds, which are found above 
8,000 feat :-— 

(1). Panicum.—The only species occurring above 8,000 feet is 
cheena (P. miliaceum, L.). It is grown by the villagers as a rainy 
season crop al various clevations up to 11,000 fwet, Tt yields a 
very nutritious fodder in the green state. 

(2). Selaria viridis, Beauv —A nutritious grass, common on the 
inner drier ranges, but chiefly in the neighbourhood of cultivation. 

(8). Pennisetum flaccidum, Griseb—A common weed on cul- 
tivated ground up to 12,000 feet. 

(4). Hierochloe laza, R. Br—Plontiful on the higher pastures 
up to 15,000 feet, It emits in the process of drying a perfume 
like that of the English hay-scented grass, Anthowanthum odora- 
lum, Hierochloe borealis of West Europe, and H. redolens, inha~ 
biting the mountains of Australia and New Zealand, have the 
same properties. 

(5). Algpeourus pratensis, L, (Meadow Fox-tail grass).—-Com- 
mon up to 11,000 or 12,000 feet. This is one of the best of the 
English fodder grasses, 

(6). Milium effueum, L. (Millet grass).—Not uncommon in 
shady forests up to 12,000 feet. In Europe it is said to be relish- 
ed by cattle, and the grain ean be used like millot, 

(1). Phleum alpinum, T.—Common up to 15,000 feet, 

(8). Phleum pratense, 1. (Timothy, or Cat’s-tail grass).—A very 
important fodder grass, and highly osteemed as such in England. 

(9). Agrostis alba, L, (Frorin or white Bent-grass),—Has boon 
found up to 13,000 fect, but is more frequent at about 7,000 or 
8,000 feet. This grass is valued in England for mixing with 
other kinds of grasses. Several other specios of Agrostis are to be 
found at various elevations, up to 15,000 feot. 

(10). Zrisetum aubspicatum, Beauv., 12,000 to 17,000 fect—An 
abundant constituent of some of the higher pastures. 

(11). Avena pratensis, L. (Meadow Oat-grass),—Reported to 
be a good fodder grass in Europe, especially for dry soils. 
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(12). Avena pubescens, L. (Downy Oat-grass).—Valued in Eu- 
rope as a good grass, yielding fodder early and plentifully, There 
are other Himalayan species, but nothing definite is known about 
them, 

(13). Danthonia kashmiriana, Jaub,—Plentiful above 11,000 
feet, growing in large tufts. The paharis (hill-men) consider this 
to be a good fodder grass. Some of the Australian Danthonias 
are highly osteomed for fodder in that country. 

(14). “Keleria cristata, Pers—This is a common grass at or 
about 8,000 feet, extonding often to 12,000 fest, on open dry 
ground. In Kuropo it is reckoned as fairly nutritious. 

(15). Dactylis glomerata, £. (Cocksfoot grass).—Plentifal at 
about 8,000 fect. It is greatly valued both in England and 
‘Amorica as being ono of the best pasture grasses. 

(16). Briza media, L. (Quaking grass).—Not uncommon on the 
higher pasture lands up to 13,000 feet, A familiar ingredient in 
English pastures, especially on adry soil. Ii is eaid to bo liked 
by horses, cattle, and sheep. 

(11). Poa pratensis, L. (English meadow grass).—Common bet 
swoon 11,000 to 12,000 feet on the Himalaya. This grass is much 
yalued ag an excellent fodder grass in England, and also in America, 
where it is known as the “ Kentucky Blue grass.” 

(18). Poa trivialis, Z.—Is found at about the same elevation as 
the latter. In Burope it has been well tested, and is found to be 
an excellent grass both for pasture and hay. Several other species 
of Poa are found at various elevations of the Himalaya up to 
16,000 feet, some of which, when better known, may possibly be 
found te equal in value the two kinds above mentioned. 

(19). Graphephorum nutans, Munro (Vern. joari).—Considered 
by the pakaris (hill-men) to be a good fodder grass, Is found up 
to 15,000 feot. 

(20). Festuca ovina, L. (Sheop’s fescue) —Common up to 15,000 
feet, It is an abundant constituent of much of the pasture land in 
England, together with F. durinseula, Z.., which is also found on 
the Himalaya at about the samo elevation, 

(21). Festuca elatior, L. (Moadow Fescue).—This grasa is much 
used in Hurope for fodder, and is considered by some to be supe- 
rior to Timothy, and even Fox-tail grass, in nutritive qualities. 
Many other kinds of Fescue occur on the Himalaya. 

(22). Bromus asper, Murray (Rough Brome grass).—Has been 
gathered at elovations up to 12,000 foet. Recommended im Europe 
for wooded localities. Of the other species of Promus occurring 
on the Himalaya, 73. mollis and B, tectorum are natives of Europe, 
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Several of the plains species are to be found on the lower slopes 
of the Himalaya, many of them extending up to the fringe of the 
temperate region. It is from these, chiefly, that the supplies of 
fodder required for horses and cows at the several hill stations are 
procured. The more important kinds are included in the follow~ 
ing list :-— 

Zeachne austratis. 

Panicum colonum (Sawduk). 
Panicum frumentaceum (cultivated). 
Panicum helopus. 

Panicum sanguinale, 

Setaria italica (cultivated). 

Zea Mays (Indian cern). 

Arundinella nepalensis.—This species is largely represented in the 

bundles of grass supplied for horses and cows at Simla, 

Heteropogon contortua (Spear grasa).—Should be cut early, before 

the spears have developed, 
Chrysopogon serrulatus,—Largely used as fodder. 
Anthistiria anathera,—A good fodder graxs, and largely nsed. 
Anthistiria ciliata (Kangaroo grass of Austral 
Apluda aristata.—Abundant and largely used as fodder. 
Sporobolus dianda, 
Sporobolus indicus, 
Cynodon Dactylon (Dab). 
Eleusine egyptiaca (Makra). 
Eteusine Corocana (Mandwa). 
Eleusine indica, 
Poa annua.—Nutritions ; common in Europe. 
Lolium perenne (Perennial Rye-grass), 
Triticum sativum (Wheat). 
Hordeum vulgare (Barley). 

Report by J. F, Durute, Director, Botanical Department, Northern 

India. 


ON THE GROWTH AND PREPARATION OF RAISINS, 


[Compited from practical experience on Vineyards in California. ] 


Tax variotios of grape required for raisins differ widely from those 
suitable for wine, Tho former should be large, thin-skinned and 
fleshy, with little juice, the size of the latter is immaterial, provided 
that they are extremely juicy. The cultivation of the vineyard 
in both cases is identical, but to make the description of raisin 
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preparation complete in itself, and, therefore, of more use to in- - 
torested readers, the various modes practised will be described. 

A sito should be selected in a suitable soil, light red and light 
volcanic soils being the best, and care should be taken to avoid the 
localities where fogs prevail—rich bottom lands with water close to 
the surface, and sites where the rainfall is deficient : in the former, 
the grapes will bo watery and sour; in tha latter, they will be 
lean, 

The ground should first be ploughed, perhaps twice, with a heavy 
plough, and then harrowed, and eithor rooted vines, which bear 
earlier, or cuttings, which are more economical, should be planted. 
Tn the latter case, the cuttings taken from not too young a vineyard, 
and only one from each cane, are preserved by being laid horizon- 
tally with sand in atronch, and mounding the earth over them, 
to exclude light and air, with drainage, if necessary. This process 
is termed “ Heeling in ;” and should it bo desirable to keep the 
upper parts unburied, the trench should be sufficiently deep to 
permit of the covering of the whole of the cutting except the top 
bud, and tho bundles of cuttings should be opened that the sand 
may envelope them all, a cover of common boards being finally 
placed over them. Tho length of cuttings varies ; but the shortor 
tho cutting, the more perfect the root system and the earlior the 
bearing, 16 inches being an average length ; the cut should be 
made close to base of lowest bud. 

In February or March at tho latest the slips should be removed 
and planted out in the vineyard in long parallel rows at distances 
of 8 feet or 10 feet apart en the square. The holes are made 
either with a crowbar or a dibble provided with a cross bar fixed 
at tho height necessary to make the required depth of hole, A 
Tittle water being poured in, the slip is inserted and the hole well 
filled in with earth, care being taken to leave no space between 
the bottom of the hole and the bottom of the slip. Should the 
Jower end of tho slip not be in contact with the bottom of the 
hole, the plant will mildew and hecome rotten, 

The whole vineyard when planted out is woll irrigated, and 
then left without further attention, and all that is necessary during 
tho first year is frequent cultivation (ie, grubbing) between the . 
rows to keep down the weeds, the removal in spring of any suckers 
which form near the root, and pruning in the month of December. 
This last operation in the first year will be trifling, but all growth 
must bo removed except one shoot, the ordinary rule being to 
leave one shoot for each year’s growth, 

In the second year the same operations will be needed, the 
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shoots in the pruning season being cut off, with the exception of 
two, in accordance with the above rule, In the third year the 
vines begin to boar, perhaps sufficiently to cover the expenses of 
cultivation of that year ; in the fourth the produce will be still 
greater, and in the fifth year the vineyard will be in full bearing, 
whon a crop of at least five tons per acre may be expected. It is 
possible that a small crop will be obtained even in the second 
ear. 

y The agricultural operations of cultivating, suckering and prun- 
ing are of course exactly similar in each year. During spring and 
early summer the vines should be kept free from suckers and all 
non-fruit-hearing wood ; summor pruning is not good, this opera- 
tion being performed in winter to preserve the symmetry of the 
vino by loaving no long projecting points, and reserving onough 
short-pruned points, say from 6 to 10 of the most vigorous canes, 
to provide the necessary 16 or 20 fruit-bearing canes of the follow- 
ing season. 

If irrigation is required, the vines may be irrigated heavily in 
winter, but not in summer, especially not in early summer when 
in blossom, which would thereby be caused to drop off, One great 
advantage, however, of vino cultivation lies in the fact that but 
little water is needed, except on first planting, and thus the most 
suitable sites are to be found on the ontlying spurs of high moun- 
tain ranges, where gravels and light loamy soils prevail. 

Occasionally, whon any variety is found unsatisfactory, grafting 
is resorted to for the introduction of a better grape in preference to 
re-planting. The operation is performed as follows :—Preferably 
in March, but even as late as May, the ground about the vine 
should be dug away until a smooth place upon the stem is found. 
At this point the stock is cut off smooth, and a scion inserted in a 
cleft, the scion having two eyes on it, and being cut wedge-shaped 
to better ensure success, This is now insorted carefully in the 
cleft to fit, as the inner bark or liber is very thin, and the success 
of the operation depends on a perfect junction of the stock and acion. 
If tho stock is strong enough to hold the scion firmly, no bandage is 
required ; if not, the scion should be secured by a ligature applied 
evenly and firmly. The earth is then pressed firmly round the eut, 
and fine soil heaped np to the top of the scion, and the stock chould 
be frequently examined and all suckers removed. 

Careful cultivation (i.e, grubbing) frequently repeated, espe- 
cially afler rain or irrigation, is necessary to ensure good crops of 
frapes on the following principle :~The hardened soil and the 
rapidly springing weeds draw up the moisturo retained in the soil 

ax 
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at a little dopth as in a resorvoir, which moistare is then evapora- 
ted by tho action of the sun. The soil, however, being pulverized 
by the cultivation acts asa mulch to retain this moisture in the 
soil for the benefit of the vines. 

Wherever vinoyards are subject to mildew by excessive mois- 
ture in the air, as in the vicinity of the sea coast, sulphuring is ab- 
solately necessary. The operation is performed thus: sulphur is 
sprinkled on the vines in the proportion of half an ounce to each 
vine early in the morning boforo the dew is off the leaves, and 
beforo tho loaf or blossom has fally developed, and again when 
the grape has fairly set, inorder that the woody interstices and 
ground at hase may hold the volatile sulphur to give off during 
the season, and thus destroy tho spores and germs floating in 
damp atmospheres to the injury of the plants. It can be applied 
either by means of bellows, or by the following utensil :—A tin 
cup 6 inches deep, 3 inches or 4 inches in diameter, with a tight- 
fitting cover and a fino brass gauze soldered on to the bottom, 
with tho addition of a strong socket midway in the side of the oup, 
and at an angle, to receive a wooden handle 8 feet long. Ono 
man can sulphur five acros in a day, using 10 to 20 tbs. of sulphur 
per acre. 

The mode of cultivation above described, which is that ordinarily 
adopted in California, and is perhaps practically the best, produces 
vinos with strong stocks, carrying ultimately from 8 ta 10 primary 
and secondary branches. They resemblo in shape ordinary .cur- 
rant bushes, though tending moro to lateral growth, attain a height 
of 4 feet or even 6 feet, and are loaded with grapes, 

Another mode of training, but seldom adopted, is as follows, and 
may be termed “ Layer Training *:—In March, cultivation is come 
mencod with a shovel plough, the ground being ploughed first one 
way and then crosswise within an inch of the vines, which have al- 
ready been planted as described. This is done twice a month till 
the ond of July. When the buds bogin to grow, the stronger are 
selected and the weaker rubbed off, those nearest the ground being 
the best. In autumn two strong lateral branches are left near the 
ground for layers, and one good healthy cane for the main vine, 
which last is cut back to two buds at the end of December, or be- 
ginning of January. 

In the second year, in February or March, all sprouts are broken 
off except the two above-mentioned, and the ground ploughed with 
a shovel plough 3 feet more in width on both sides as summer 
fallow for new layers. In July or August the tops of all the vines 

. are cut off to 5 fect or 6 fect above ground, care boing taken to 
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preserve choice cuttings, and the main cane is cut back late in the 
autumn to two buds, all lateral shoots on the layer branches, ex- 
cept two or three near the ends, being removed, the layers being 
allowed to grow till they are 6 feet in longth, when they are to be 
laid down to make additional rows on each side of old row. In 
December pruning is performed, two vines having been raised on 
each stom, the most feoble one is cut off, and the other left to the 
length the planter wishes to raiso his vine stem. 

In the third year, tho ground being well propared in March or 
just before the vinos begin to grow, start from every vine of each 
row two layers on each sido of the row, carrying them 4 feet in 
a trench made by pressing a broad spade into the ground to the 
depth of 9 inches, and moving it backwards and forwards. The 
ends of the layers should now be turned up, letting them protrude 
from tho earth high enough to bring two or threo buds above 
ground, All the buds of the layers, save those at tho end, and two 
or three at the bend where it is to take root, should be rubbed off 
to prevent their sprouting betweon the rows; and those layer 
heads should be cultivated in the same way as the original stand~ 
ard vines. About 2 inches below the lowest bud, where the 
Jnyor is bent to form tho new vine, cut a slit an inch long on the 
underside of the shoot upward to the middle of the layer, breaking 
off all surplus sttckers. There aro now three stems on the main 
stem, which shonld bo cut back to within threo buds from the hody, 
and the bud nearest tho body should be rubbed off. Prepare the 
borders in the fourth year 4 feet each way for another course of 
layers from the canes made from the layers of last year’s growth, 
cultivating and pruning as before. In the fifth year make one row 
of layers from each of the two layers of last year’s growth ; plough 
to the width of 5 feet and pruna as hefare. In the sith year 
plough over and subsoil the enmmer fallow of last year, and ex- 
tend the layers 4 feet cach way. 

A third method is that of trellis-training, which is porhaps more 
suited for ornament than commercial profit, and is therefore better 
suited to the woalthy man. For this system of training the culti- 
vation may be as described above up to the sccond year, when the 
trellis should be erected. Trellises are of various kinds, but what- 
over kind of training is adopted, tho principle of rearing a strong 
stock, supporting a limited number of dependent branches to direct 
the strength of the vine to the production of numerous clusters of 
the finest grapes, should be carefully kept in view. 

There are also different methods of pruning. That detailed above 
is tho ordinary mothou, performed either with a knife or a pair of 
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shears; but the following method advocated by a Frenchman seems 
worthy of consideration. The vines should be divided into three 
classes :— 

(1). Those with internodes at short distances from one another. 

Q). yo» 9» middling distances, 

(Oe Sy aes , long distances, 

The first require the short cut, the second the middling, and the 
third the long. Vines of different node-distances should not be 
Planted togethor, for the wider-noded being more vigorous will im- 
povorish the nearer-noded. Attention should, therefore, be paid to 
the sizo of the cuttings to bo planted, ie. long cuttings from long- 
noded vines, short cuttings from short-noded ones. In short-noded 
vines, the fructifying branches are formed from the first two or 
three nodes, are safely fertilized, and the seeds arrive at full matu- 
tity, but only if pruned short, for with long pruning the fruit will 
remain imperfect on the branches from the first few nodes. Vines 
with nodes of middling length produce fruitful branches at the 
third or fourth node; a short cut would remove such fructifying 
shoots, and to prune them too long would affect them in the same 
way that long pruning affects short-noded vines. Long-noded 
vines fructify at tho sixth or seventh node, sometimes at the tenth, 
and should therefore be pruned long. 

The last operation connected with tho vincyard is that of picking, 
which for wine grapes calls for no remarks, the grapes being 
merely picked, thrown into boxes, and carried to the waggon ; but 
in the case of raisin grapes some care is required. The grapes 
should be fully ripe, the berry largo and uniform, with bright 
bloom, rich and unbroken color, bluish, but never red, the latter 
colour being due to incipient decomposition ; the skin thin and 
delicate but strong, the pulp full, uniform and clearing freely 
from the skin ; the flavour rich, vinous, aromatic and delicate ; the 
soeds few, small and hard. In picking, the bunch is held by the 
stem for severanco with a knife, and all imperfect berries are at 
once removed, The clusters are placed carefully in baskets and 
carried to the drying ground. This is usually placed centrally in 
the vineyard, and is nothing more than a long earthen platform or 
floor which may or may not be carefully propared. Usually it 
is morely one of the paths roughly levellad, but it would probably 
bo advantageous to level and boat the surface hard with rammers 
after pouring water on it, of courso removing all stones and grass, 
In Spain these floors are composed of slag mixed largely with 
pravel. 

The grapes being brought in on picking are first sorted into 
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grades and then placed on shallow trays (3 feet long by 2 feet 
broad and 1} inches deep) made of laths ; all imperfect berries 
being removed should such have escaped observation in picking. 
The trays are ranged side by side along the floor, and the grapes 
left exposed to the rays of the sun until half dried, which will be 
in about 12 or 14 days. They are then turned early in the morn- 
ing by placing an empty tray on a full one, and reversing both, 
and this turning is repeated as required for two, three or four, 
weeks, when the bunches will be fully dried, and will be reduced to 
one-third of their original weight, the allowanco being roughly 34 
Ths, of grapes to 1 Tb. of raisins. If tho trays are placed at an 
angle of 30°, they receive a temperature 10° higher than when 
placed flat, and thus the drying process is materially hastened, 

The raisin maker is guided by the appearance, feeling and taste 
as to the proper condition of the curing and its completion, 

The drying process being carried out in tho vineyard, it is ne- 
cessary to protect the grapes from injury by rain or dew by an 
awning, of which one pattern is the following :—Posts are driven 
at intervals of 4 feet on each side of the floor, slotted to receive 
wires carrying the awning by means of rings. The awning is 
raised or lowered by two end pieces carrying the ends of the wires, 
moved up and down the two end posts at each end, and a ridge is 
formed in the centre by wire fastened to short stakes driven into 
the ground, in order that the awning when lowered may be a pent 
roof for the protection of the grapes. In the morning the end 
pieces being raised, the curtain is simply run along to one end, the 
slots in the posts admitting freely of this arrangement. Another 
simple plan would bo to drive posts as before at intervals of 4 
feet, fixing light frames in the manner of ordinary swing looking- 
glasses in the intervals, Tho frames would bo fitted with canvas 
blinds, and at night each pair of opposite frames would bo lifted 
over to form a pent roof, being held in position by a bolt. In the 
morning they could be removed to admit of tho freo exposure of 
the grapes io the sun. The intervals of the breadth of the posts 
would be covered with light wooden shutters hinged to the posts. 

When tho raisins are fully dried, they undergo a process termed 
sweating to bring them to a uniform appearance and colour, and to 
make the stoma pliant, being placed in sweat boxes a little larger 
than the trays, 8 inches deep and holding 130 to 140 ths. The 
sweating, however, can be done equally well in the trays, if filled 
and placed in an air-tight room, or an artificial drier may be 
advantageotsly used. On the completion of the sweating, which 
is known by the appearance, tho raisins should be weighed and 
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Bronght forward, —... & 2,550 
17,000 cuttings, at $ 2 per 1,000, os B4 
Planting cattings, at $ 4 per acre, 80 
Tnrigating first time, $ 1-50 per acre, ... 30 
Plonghing vineyard twice, at $ 8 per acre, 60 
Cultivating twice, at GO cents, .. we 24 
Hoeing once, on _ see sat 10 


Expenso for First Year, «. § 2,788 


Sxconp Yuan. 


Pruning, $1 per acre, 1. ass 
Trrigating, $ 1 per acre, ... 
Ploughing twice, at $ 8 per acre, 
Cultivating threo times, .. wus 
Hocing, ee ae tee 


Total for Second Year, ... $ 146 
If staking of vines desired, $ 10 per 1,000 ... 


Total for Second Year, .. $8 916 


Tarp Year, 


Pinning: $4 per sere, is, = ak 
Trrigating twieo, § 2 per acre, ... 
Ploughing twice $ 3 per acre, 
Cultivating three times, 

Hosbig, suckering vesladaeaiien, ..c 


Total cost Third Year, ... $ 196 


Expenses. Returns, 


First yoar, oe ace 8 2,788 
Second year, wey 816 
Third year, n» 196 
Fourth year, » 196 
Fifth year, ee 196 


2 | tons por acre, at g f% 600 
3116 per ton, 


Total Outlay (exclusive of 
living), on se $ 8,692 Total Return, ...,, 8,000 
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Estimate of cost of, and profits from, Raisin Culture. 
Assuming that the land has been bought, and starting with one 
year old vines, total expenses for first year per acre :— 


680 roots, 1 year old, 2 cents each, oe $ 18 60 0 


Planting and care of same, ks 30 0 0 
Water, ie aes 850 0 
Staking andincidental, .. 4. sy 10 0 0 


Total for First Yoar,... 5710 0 


Labour and water, second yoar, ... oo $ 25 0 0 
Labour and water, third, fourth, fifth and 


sixth yours, enon tes + 100 0 0 
Trays and sweating boxos, cet ee gy 8B 0s 
Exponsos of picking and packing. 4.4, 890 0 0 


otal Expenses (less living and cost of land), $660 10 0 


Yearly Returns per Aore, 


Third year, 50 boxes per acre, $ 1-60, 80 
Fourth year, 150 ,, ”" 240 
Fifth year, 200 =, ” 820 
Bixth year, 250, ney 400 


Total Returns in six years, ... $ 1,040 


A bearing vineyard, throe yoars’ old, realizes from $ 225 to 500 
per acre, and whon in full bearing probably $ 800 per acre. 


A. C. Lawrorp, 
Dover Count, Exec, Engr., P. W. D., Madras (Retd.). 
Near Harwich, 
April 15th, 1889, 


ON THE CULTIVATION OF THE ORANGE AND 
OTHER CITRUS TREES. 


Tu soil best suited for the cultivation of the orange and citrus 
trees in goneral is a rich sandy loam with good natural drainage 
and sufficiently deep to give the utmost freedom for the develop- 
ment of the roots. Ifa hard sub-soil exist at no great depth, the 
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trees will flourish at first, but will die away in a short time. The 
orchard should havo a southern aspect, plenty of water and com- 
parative freedom from frost and wind. Heavy clayey soils causa 
the development of a tap root, and light sandy loams develop both 
a tap root and an abundaneo of fibrous roots. 

There are three methods of raising citrus trees—from seed, by 
budding, and by grafting, the last being rarcly adopted. Seed- 
lings have the advantage of standing the cold better than budded 
troos ; but budding on seodlings is the process most generally adopt~ 
ed, the object being to raise cortain particular kinds of fruit that 
may bo desired, In either caso the seedlings are raised in nurseries 
in the following manner :—The seeds, those of the Tahiti orangs 
being considered the best, should be washed out through a sieve 
(the pulp being rubbed through) and spread out in a cool place to 
dry partially, but not to become too dry before sowing. The 
ground should be ploughed deep or tronched, and the beds made 
level or nearly so, with a space of a few feet between each two 
adjacent beds. These should be muist when ibe seed is sown, and 
‘the surface raked up loose, the seeds being pressod into the earth 
and covered with an inch of soil. After sowing, the beds should 
bo irrigated in the evening rather than in the morning, and the 
young plants should be protected from frost and sun during 
growth, Land well cultivated the year previous to that of using 
it for a nursery is preferable to new ground or ground covered 
with woods. It should be pulverized deep and made even fora 
roady flow of water. Sometimes water is used for levelling, some= 
times a wooden loveller drawn by & team of horses. 

If the orchard is to be of seedlings, those of vigorous growth 
from two to four years of age are selected, full of sup at the time 
of setting, not making a vigorous growth, but just about to start a 
new growth. Tho ground being ploughed to a depth of 16 inches 
or thereabonts, and levelled for irrigation, should be staked and 
holed. To stake out the lines of trees, the simplest plan is by 
means of ranging poles and a chain, with the distances apart mark- 
od on it, and, this being done, the holes should be made somewhat 
larger tlian the roots will fill to receive a small quantity of well- 
rotted manure, which should be mixed with earth, and covered 
with a layer of surface earth to prevent the contact of the roots 
with the manure. 

For transplantation the trees are prepared thus :—All or nearly 
all the branches should be cut aff close to the body of the tree, or 
if any be loft, such as are distributed about the trunk will form a 
suitable top, and these should be cut off within a few inches of the 

BL 
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trunk ; the upper part of the trank should be cut off so low that 
the remaining part will not need staking oven after the formation 
ofa new head. As this operation checks the growth, it should bo 
performed whilst tho trea is in the ground, about two weeks before 
removal. The tap-root should not be cut long, as in deop ground, 
where it is cold, it dies before the tree can fasten sufficiently to 
nourish it. A trench should now be dug along one side of a row, 
cutting tho tap-roots to tho desired length, and throwing in a 
shovelful of earth to prevent the soil from breaking and falling 
away, and the tree should be cut out with a ball of carth round the 
roots made circular and smooth. When loose, it should be lifted 
carefully, the lower end boing placed at the centre of a piece of 
sacking, the four corners of which should be brought up to the 
top of the ball and tied fast with a pieco of tarred rope. If the 
tap-root project below the ball of earth, a hole should he ent in the 
sacking for it. For large trees a grout of clay is used to coat the 
roots immediately they are dug out, and they are then packed in 
damp straw. 

in setting, bagged trees may bo carried to tho fiold and deposit= 
ed in the holes, but if not bagged they should be handed as wanted, 
whilst two or three men set them. ‘The hole should be filled 
evenly from bottom to top, the roots of uabagged trees being 
straightened out, and the enrth pressed well around and amongst 
them ; all bruised roots should be eut smooth before setting, and 
the earth around well packed. The side towards the south in the 
nursery should be set towards the south in the orchard jand the 
Planting of the orchard being complete, the trees should be loft 
alone as much as possible during the first year, ‘ 

In the caso of budded trees, the process of transplanting is the 
same, tho budding being effected in the nursery and the trees 
planted out at the proper age as described. Sometimes, the seed- 
lings aro transplanted in the nursery, then budded, and finally 
planted out, the object being to get rid of the tap-root. ‘The pro- 
coss of budding practised is ay follows :—Lato in the autumn, if free 
from trost, or in the spring and at new moon in preference, a slit 
should be made in the selected stock vertically, and not exceeding 
the length of the bud, with a horizontal cross eut at the top to 
admit tho bud, which is then neatly inserted, the lips of the cut 
being then neatly brought over it and fixed by binding with silk. 
Some little care is also required in cutting the bud off its stock. 
When the buds have started, the stocks should be cut off « few 
inches above them, 

The agricultural operations connected with an orchard thus 


, ON THR CULTIVATION OP THE ORANGE AND oTHBA CITRUS TREES. 431 


planted out are—cultivating, irrigating, and pruning. In culti- 
vating, the soi] in the intervening spaces lengthwise and between 
the trees is well broken up by means of a cultivator or light 
plough, drawn by a single horse or team, to keep the ground 
quite free from weeds, and to admit the air to tho roots of the 
growing trees, tho fertility of an orchard greatly depending on its 
careful cultivation. This operation is specially necessary immedi- 
ately after irrigation, by which the surface is caked, and thereby 
the circulation of air obstructed, and is usually performed at least 
twico a month. Tho principle involved in the necessity of good 
cultivation is this:—The sun acts as a lamp, a hard surface and 
growing plants resembling the wick, and the soil at some depth ag 
a reservoir, Tho crust of the soil and the plants exhaust the 
water in the soil by capillary attraction, but by cultivation the 
hard crust favourable to this action is broken up and the plants are 
removed. The loose soil now forms a mulch to protect from eva- 
poration the water stored in the soil. 

. Irrigation is practised in various ways, An orchard is always 
selected to be under tho command of an irrigation ditch from 
which an amplo supply of water may be obtained. In some cases 
the water is not allowed to touch the trees, which derive their 
supply from the moisture of the surrounding soil ; in othors small 
temporary banks are raised between one or more rows of trees, 
dividing the orchard into compartments, and the water, being 
admitted, floods first the upper compartments and then the lower 
for the whole length of the orchard. This operation is carried on 
in successive compartments over the whole breadth till all the soil 
is well saturated, A third method is to cut a small channel along 
the length of the trees with a small circular trench around each 
tree; the water flowing in from the main ditch into the emall 
subsidiary channel running lengthwise, and from it into the cireu- 
Jar trenches around the trees. This system has the advantage of 
economy of water. 

Pruning is the most scientific of all the operations connected 
with an orchard, and calls for the most forethought and judgment. 
The objects of pruning are :— 

(1). To shape the tree properly. 

(2), To remove decayed or useless branches, 

(8). To admit light and air into the intorior of the tree. 
(4). To promote growth after severe cold weather. 

Citrus trees require a different treatment from deciduous trees, the 
former making several growths (sio) in a year, the latter a regular 
growth. Proper attention should be given to young trees to start 
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yenrs’ and six years’ growth, and betwoen a good and inferior tree, 
and consequently the resulting profit of the orchard, 

Unfortunately the labours of the orchardist do not end with those 
abovo desoribed ; he must use the greatest vigilance to ward off 
injuries by vermin and attacks of disease. Both rabbits and mole 
rats injure fruit trees by gnawing the bark ; the former can be kept 
off by smearing the trunk with blood, and trees girdled by mole 
rats can be saved by coating the barked portion with hot wax and 
outting off a greater portion of the top, or by a thick poultice of 
rich dirt out of the barnyard secured bya cloth. The usual means 
of destroying such vermin are traps and poison. 

Tho diseases to which an orange orchard is subject are :—“ Foot 
rot,” or the rotting of the bark around the crown and tap-root, 
caused by putting large quantities of crude manure close to the 
trunk, or by water standing close to the tree, and by hot weather 
causing the necessary fermentation ; also by excessive irrigation 
and slovenly cultivation. 

Gum disease, an exudation of the sap from the trunk close 
to the ground, and sometimes partly below, which will girdle and 
kill the tree. To stop it, cut out all the affected bark and wood, 
leaving nono ; cover the wound with hot wax, four parts of rosin 
or shellac to one of bees’ wax, then with soil, and prune heavily. 

Die back.—A_ disease found on trees on unsuitable soil, caused 
by setting them deep, or by the scalding of the roots by irrigation 
in very hot weather. 

Smut or Black-rust—A fangus growth, caused by an exuda~ 
tion from tho black scale, which generally appears on trees in 
damp localities. This can be checked by thinning the tree by 
good pruning, : 

“ Black, red and white scale” are the injuries caused by minute 
insects infesting fruit trees. The cause of their appearance is not 
clearly known, but is evidently due in somo measure to bad pruning 
and slovenly cultivation. Tho complete remedy is equally un- 
known, and its removal could perhaps only be effectually accom- 
plished by vigorous legislative measures. The partial remedy 
consists in the application by spraying of various compositions 
of whale oil, soap, kerosine and other ingredients, and by heavy 
pruning. 

When fertilizers are required the best manures are stable and 
sheep dung, and as sulphur forms a constituent of the fruit of 
citrus trees, it can be applied in gypsum, sulphate of magnesia, 
potash and soda, iron and ammonia. 

Having thus fully described the mode of cultivating an orange 
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orchard, it only remains in conclusion to show in figures what 
profit may be expected. Twenty «eres of Fruit land are generally 
considered equivalent to 160 acres of general farming land, but 
taking 10 acres as a basis of calculation, the outlay and returns 
will be as follows :— 


Outlay. 
10 acres of and, at $ 150 per acre, +++ 
Breaking, levelling, &e., ++ Me 
Budded trees (750) 24° x 24’, at $1, a 
Planting and irrigating, ee oe 


Cultivating, irrigating, wrapping, 
Second and third yoars' cultivation, 
Fontth, fifth, sixth, seventh and eight yoars’cultiva- 


tion, on 
Taxes, ai 
House and barn, «+ 
Incidental, one on ow 


Total Outlay (less cost of living), ... @ 8,000 


Returns. : 
In fifth year, 50 oranges per tree, at $20 per 1,000$ 750 | 
Sixth year, 100 oranges per tree, at " » 1,500 
Seventh year, 150 4, ri i » 2,280 
Eighth year, 200 4, » a 1» 8,000 


Total Return in eight years, ... $ 7,500 
Tho selling value of an orange orchard in full bearing would be 
$ 800 per acre. 
Orange culture may certainly be regarded as one of the plea- 
santest and most remunerative occupations with a good demand 
for those possessing even only a moderate capital. 


Dover Court, A. ©. Lawrorp, 
Near Harwich, Civil Engr., Madras D. P. W. (Retd.) 
April 15th, 1889. 
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SEVEN BEARS IN TWO HOURS. 


On the 29th of March, 1889, I was encamped at Ranipur, a small 
Bhil settlement at the base of one of the highest points of the 
Satpuda Range, in most picturesque and denso forests, which 
contain but few springs of water and have but an indifferent 
reputation for stikar. Last year I had passed through this very 
country on duty bound, and having learnt from experience that, 
though a good deal might be spoken of as existing in the shape 
of tigers, panthers and bears, but little might be expected to come 
of it: in fact, after having been drawn once or twice from my 
tent at midday for the pleasure of a beat round an imaginary 
bear that had cleared off in the early hours of the day on seeing, 
smelling or hearing the men who‘were out marking down game, 
I naturally was somewhat incredulous when I saw the ugly but 
cheery face of Ramji (as keen 2 Bhil as ever pugged) appearing 
in front of my tent with the laconic phrase of Pakka khabar, 
Sahib. “Well!” I said, “what is it? Have you got on to that 
“tigress at last of which you have talked sinco Probyn Sahib 
last came here?” “No,” he said—and added in a hesitatin; way, 
thinking doubtless that T should not believe him—“but thére aro 
“seven bears marked down.” “Seven”! I said. “One will do 
for me,” as I had not shot anything to speak of since the begin- 
ning of the month, and was feeling that the sight of a bear would 
be a treat for sore eyes. After a short enquiry as to where the 
bears were lying, and having the positions shown me in a vague 
sort of way as being “over there, under that hill are four,” and 
“the others over there, &e.,” the necessary and usual preparations 
for collecting beaters had to be gone through. A couple of peons in 
camp were despatched to neighbouring settlements to bting up as 
many men as they could to a rendezvous, fixed for noon, within 
a mile of the supposed position of the nearest batch of the bears, 
where my shikaria and a few local men had agreed to meet us. 
The heat at starting was, of course, tremendous, but I did not 
rogister it or think much about it until alter arriving at the 


436 SEVEN BEANS IN TWO HOURS, 


rendezvous, whore not a man could be seen beyond a deaf and 
half-blind old Bhil, who was tending a fow emaciated buffaloes. The 
information he gave us was annoying, to say the least ; and when 
every beater had beon sent to the four quarters of the globe 
(beginning, of course, with the smallest and weakest) to find out 
where the others wore, I began to have sad misgivings about these 
seven bears. Ramji, however, stuck to the story, and said he bad seen 
four of them himself, but they were not to be beaten out until the ; 
nearer three had been visited. I had great faith in Ramji’s word, 
and it naturally kept up my spirits hearing him abusing the 
absent ones to himself in his choicest classic. I determined to wait 
till sunset if necessary, and if the shikaris and others were later 
than that, to have their blood instead of the bears. Meanwhile 
afew more beaters arrived under convoy of the peons, but they 
were not enough to enablo me to start the beat alone. Besides, 
these men are by themselves of no use for driving bears or tigers; 
they serve as fairly good stops when in trees, but the beating has 
to be done by one’s own shikaris, assisted by a few men selected 
by the former from amongst the locals on account of their not 
being quite such abject cowards as the rest of what the Bhils of 
the plain and valley call a “Manchi.” In fact the Manchi with 
but few exceptions is an arrant coward, and will bolt up the nearest 
treo at the slightest sign of danger. But I digress, and instead 
of doing so I ought to have explained the fearful temper I had 
worked myself into after the space of nearly two hours’ waiting 
in a temperature which could not have been far short of 125°. 
However, all’s well that ends so! and when, with my choicest 
Mahratti, I greeted a “ Manchi,” who, by the way, understocd noth- 
ing buf “ Manchi bat,” and asked him what he said, I Jearnt that 
I had not come to the proper rendezvous, but that everybody was 
ready a milo off. After a pull up one hill, down another, and up 
the opposite side, I camo on a very noisy crowd, who told me that 
as the wind blew in all directions the bears would be sure to bolt 
before the “ ghera” could be put round them, This, and a few 
other encouraging remarks as to my chance of seeing a bear at 
all having passed, I got my men to silence the crowd and got a little 
discipline into it. I then walked forward with Rumal, a ‘Bhil 
who does generalissimo on these occasions, to examine the ravine 
where the bears were, and made up the plan of attack. I had 
determined to bag the three bears if possible, and this could only ~ 
bo done by standing on the ground with a good supply of guns, 
In a tree it would be impossible to get a sufficient number of shots 
off before the bears would have got out of easy range, even admit- 
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ting that the first shots told. So I went to the “likeliest” spot with 
Ramiji, taking a double-barreled 500 Express by Lang, a double- 
barrelled 12-bore by Tolley, burning up to 8 drams of powder, and 
throwing a 2-ounce conical ball, and a double-barrelled No. 12 
smooth-bore, which was generally used by Ramji when matters 
grow ticklish. We had to take up a very awkward position at the 
meeting of two ravines, as it was impossible to see anything in the 
part whence the bears must come, owing to the undergrowth, At 
my back was a small open space, and more jungle again beyond, and 
it ‘was in these few yards of open I hoped to give our hosts “ what 
for.” It was now 3 P..,and soI hurried on the other shikaris, and 
they having cach taken a gun, and a party of mon having surrounded 
the patch of thick jungle in a very short time, I heard the first yell 
break out at the ond of the beat furthest from me, and very shortly 
after I saw a atop in a tree to my right getting vory oxoited ; then 
came a crashing of Karvi, an indistinct bounding of black fur, and 
three hears took the open 25 or 20 paces to my right. I was kneel- 
ing, so they had not seen me, and the leader coming out at full gallop 
got a 500 Express a little far back, just behind the liver. It turned 
right about and pinned No, 2 by the throat. Bath seamed about 
to have a fight sitting on their haunches, when the left barrel from 
the Express got No. 2 just behind the shoulder. No. 3 having 
bolted hack already, I let fly with the Tolley right and left into the 
first two as they went head over heels into the ravine to which I 
referred above. Back I took the Express, and not a second too 
soon, for tho beaters closed on No. 3 so well, that they forced it 
hack to my left front. A right and left settled it, and thon 
“ shabash” ! “ shabash” ! went up as usual from my shikaris, who 
had full confidence of the results when they heard the fusillading, 
Well, I confoss I was glad at my success. I thon went down with 
Ramji very cautiously into the ravine to seo whether all wero quite 
dead. Ono, strange to say, was still moving, at least Ramji, who 
had the eyes ofa hawk, said it was ; and as I was trying to get into 
a good position fur a shot, the Forest Ranger who had a double- 
barrelled 12-bore smooth by Locke, of Calcutta, let fly into it at about 
60 yards, and hit in real good style. Tho bears being dragged out 
measured 5 feet 6 inches, 5 feet 4 inches, and 5 feet 3 inches ; the 
largest, a female, was enceinte. Tho question then arose what to do 
noxt? I felt, I confess, so thoroughly contented with my day’s work, 
that, had not « shikart of mino said, “Sahib, you know you always 
get your bad or good luck at shidar in large orders, so we shall he 
sure to got the other four if we go on, and then think of the rewards !” 
Bo, after leaving a couple of Manchis and the local forest guard in 
Bu 


488 SEVEN BEARS I€ TWO HOURE, 


charge of the slain, we went off to the other bears, which were in 
a ravine about 14 miles off. I have climbed hills on the Western 
Ghats, and also done a good deal of climbing in the Alps, but I 
never had to go down such a precipitous incline as I had to this 
day in order to take up my position for the next beat. I fell twice, 
bruising myself a good deal, and the fow Bhils that were with me 
had a fall every now and then. The man, however, knew the 
ground well, and whilst I was getting to my post with a few side 
slops, the others went down below and encircled the patch of jungle 
that had to be beaten. Isat rather more outside the beat than 
Tcared for, but commanded a good view of a narrow “khind” 
(pass) through which the animals must pass if they took to the 
hill at all : so arranging my battery as before, I waited, and in a few 
minutes the shouting commenced. I could see from the side stops 
to the right that they were turning something, and suddenly 
through the “khind” appeared master Bruin, He came straight 
on towards my naka, and got amongst some large boulders be- 
tween the khind and it; he mounted one large boulder, and was 
just taking stock of the whole business when I rolledhimover. He 
never moved aguin, as far as I could judge, as he fell amongst the 
boulders out of sight. Just then what I must call an infernal 
shindy seemed to be taking place down at the lowest end of the 
beat. Ramji whispered in my ear: “ Mother and cubs; the mother 
is fighting with some one.” ‘Three or four quick reports were 
heard, and then nothing but yells from the beaters. Shortly after 
a bear and two oubs appeared in the khind, when for some reason 
or other one turned back, the other ewh following, the mother 
growling and squealing, came past me about 2U yards to my left. 
Thad not cared to fire until I got a broadside shot, as the bears 
‘were going at such a pace. When tho big one was full on, I lot her 
have the Express, and she rolled over, as I thought, stone dead, so I 
let her cub have the left with similar results; but both began to 
move, so I gave the mother “two” from the Tolley and silenced 
her, and scrambling down the nala with my Expross killed the 
onb. The other cub had to bo accounted for, and so, when the . 
beaters came up within speaking distance, I learnt that it was lying 
nearly dead about » couple of hundred yards down the ravine, 
Having after much scrambling and tumbling got to a place from 
whence I could see it, I let it have the Express, as it was full of life, 
and in fact had to give it a second before I killed it. I was then 
told that it got wounded in the scuffle that took place after I shot 
the first bear ; for on my gun going off, the she-bear turned and 
was determined to rush the beaters with her cubs. However, she 
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could not face ihe fring, and Rumal let one cub have a “pill,” 
because, as he said, it was the most determined of the lot to force ~ 
the line. 

Being curious as to the time all this shooting had taken, I pulled 
out my watch, and saw it was just past 5 p.at, Allowing for the 
time that had elapsed since killing the last cub, I am entitled to 
say that the seven bears were bagged in two hours. Never was my 
right arm so sore aud bruised, and nover was there such a jabbor- 
ing amongst the Bhils as to the enormity of my “nasib.” The 
measures of the last four bears were 5 feet 8 inches, 5 feet 6 inches, 
8 feet 3 inches, and 3 feet 2 inches. The dog-bear I found had been. 
shot in the head: in fact, aa he stood looking towards me, it was the 
only place to fire at. I questioned my men and the local Bhils, some 
of whom had hunted long before Major Probyn’s time even, and 
they all admitted that they hud never heard of such a bag in one 
day falling to one Sahib. In closing this account I must apologise 
for not giving the world and its sportsmen any new tips as to how 
bears should be ehikared and bags of seven made in one day, I have 
only written this account to put on record a remarkably large bag 
of bears made under the most ordinary circumstances, which 
might be equalled and surpassed with good luck, provided also that 
the old rule of “never give in” be strictly adhered to. For my 
readers must not imagine that the only difficulties on this parti- 
cular day lay in missing tho rendezvous and waiting hours in a 
broiling sun. There were many other moments of intense excite- 
ment and fatigue, of which my brother sportsmen in India are 
fully cognizant and perfectly willing to undergo for two bears in 
seven days instead of seven bears in two hours. 

Dhulia. . Fagan. 


FOREST FOLK-LORE. 
i, 


Tuene is 2 somewhat out-of-the-way part of India a visit to 
which will fully repay the trouble of getting there. This is the 
north-west corner of the Mysore country, where Mysore, Bombay 
and Madras meet. The scenery is very beautiful along the Western 
Ghats, and not the least beautiful part is where the Gairsoppa River 
winds its way through wooded hills, opening out here and there 
into riarrow valleys, till it emerges on a wide plateau. Hore it 
spreads itself out fan-like, in many devious streams, and these, 
again beginning to draw together, meander over a bare mass of 
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rock, hemmed in by and overhanging a wide ravine lying fully 
a thousand foot below the huge mass, which just here is carved 
out into a great bow or horse-shoe. The water, as if afraid of 
the loap, wanders backwards and forwards, but, pressed on from 
behind, at last bursts forth in five falls sheer down 834 feot. 
Beauty alternates with grandeur. Here, the Dame Blanche sheds 
itself in one vast mass of soft white foamy water flakos, floating 
ever in space as if loath to touch again the earth from which they 
have just escaped. There, the great shining flood of the Greater 
Rejah, wimicked by its satellite, the Lesser Rajah, comos down in 
one solid glacior-like body, black as night below, but lit up above 
with a thousand gleaming lights. Midway leaps the Rocket, which, 
breaking up its waters into a thousand streaming metoors, seoms 
rather to be a fountain springing upwards towards the sky : while 
behind, the Hoarer, with ono vast ceaseless volamo of sound, comes 
forth froma deop cavern and sends its waves forth in regular 
pulsations. The rocks are in massos of a rugged gigantic charac~ 
ter, but, as thoy closo in in front and far below to look back, as 
it were, on the glorious scone, their raggedness is tempered with a 
singular softness of environment, for the gray granite cliffs covered 
with brighi licbens shoot up through a rich garment of foliage. 

“Nor wore these earth-born' castles bare, 

Nor lack’d they many a banner fair ; 

For from their shiver'd brows display'd, af 

Far o’er the unfathomable glade, 

All twinkling with—the dewdrops sheen, 

The briar rose fell in streamers green, 

And creeping shrubs, of thousand dyes, 

‘Wav’'d in the west-wind’s summer sighs,” 

A rough pathway leads to the bottom of the falls, but, owing to 
their vast height and toa bend in the ravine below, no distant 
and comprehensive view of the whole can be had from boneath. 
Above, however, good and convenient points of view have been 
discoverad and paths ent to them, and the grand beauty of theso 
Falls can be enjoyed at leisure from various places, each of which 
has its special advantages, ‘The first sensation is one of disap- 
pointmont, for it takes time for the eye to take in the vastness of 
the scene on which it is gazing. It grows on one, and moro 

- enjoyment of, and more capacity for enjoying, the glorious beauty 
hore displayed by Nature is experienced after threo or four days of 
gnzing. A very cumfortablo rost-houso has been built at the top 
of the Falls by the Bombuy Government. 

Many years ago two officers of the Indian Marine visited the 
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spot arid determined to ascertain the exact height of the Falls, in 
a daring way which is fully described in a book kept in the rest- 
house. They managed to get a stout rope strelvhed across two 
rocks, swung a cradle on it, and pulling themselves out in this 
cradle let down a line, sot off in fathoin lengths and furnished with 
alead. By this means they measured the depth with almost exact 
accuracy. It has since been fixed by careful levelling. 

Everywhere along the Western Ghats, from Gairsoppa to the 
Kundahs near the Nilgiri Hills, the scenery is beautiful. Some- 
times it is of a quiet, peaceful nature, rolling away through ex- 
quisite park-like lands, with great solitary trees, or else masses 
of foliage, just where they onght to he: at other times the hills 
assume a rough and ragged appearance, or, again, are, on their 
western slopes, covered with enormous stretches of dark forest 
falling to the level of the lower lands, which are rich with great 
sireams and rive fields and cocoanut groves, all bounded by the 
waters of the Arabian Sea, which glow like goldin the setting sun, 
Among the hills, and generally in the east thereof, are the droogs 
(durga) or fortified hills, Tho villagers hereabouts are a tho- 
roughly good lot of follows and ready onough for sport. 

Ia the western parts of the district bison are still to be had, and 
for real hard work, combined with good stalking and wooderaft, 
hison shooting is not ensy to beat. Seated around a blazing log fire 
about 9 P.m., outside the tents, and distributing a few cheroots 
and encouraging the native to talk, is the way to get at the hearts 
of these people. Puffing away, and grunting now and then, some 
old gonda (or squireen of the village) will open out his secrets, 
where the bison are, where you should go for deer or for an old 
boar, or he will tell a tale porhaps. How the old Polygar who 
held the fort at Maharaj droog, years ago, long bofore the Dhore- 
gallu (Europeans) came into the country, was a great shikari, fond 
of all kinds of sport, and very brave. Was it not he and his 
brother Bela who went inside the nets with their spears and killed 
a wounded tiger alone, when all the other men refused to go in? 
And did noi he kill two wild boars in one day in his areca nut 
garden with nothing but his karr kaththi, or big knife? He had 
had many children, but they wero all daughters, fifteen of them, 
till at last tho God gave him a son, and now he could dio happy ; 
for was there not one, a son of his own begotting, who would 
perform the ceremonies at his death? So the old Naik rejoiced 
greatly, and, being a vigorous old man, he lived on till his little 
son was now eight years of age, a bold, fearless boy, and already 
noted for his courage and agility. But his uncle hated him, and 
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stirring up intrigues against his own brothor, this uncle persuaded 
two neighbouring Polygars to besiege old Tirmal Naik in his 
stronghold, and they shut him up and put him to great straits, 
He made many bold sallies, but he could not drive off his enemies, 
and there was now little left in the Droog for Tirmal Naik and 
his men to eat. One day a sore longing came over him to eat 
flesh, far he loved the flesh of deer, and now for many days they 
had had nothing but a handful of parched grain and a little water; 
and his son, dear to him as his life, was hungry and asked for 
food, for flesh moat. So the Polygar called his cook and said, 
“ Get us meat?” “ Whence can I get you meat, O Naik? Give me 
meat to cook and I will cook it, but speak not so foolishly.” “If 
you do not find and prepare meat for mo by tomorrow noon, I 
will kill theo and eat thy flesh,” said Tirmal Naik in anger and 
foolishness. So the cook turned and went away, and on the next 
morning Tirmal Naik made a great sally on the besiegers and killed 
many of them and came back weary and hungry. As he came 
into the houso he smelt tho smell of roast flesh, and his spirit 
revived within him ; and, after washing his feet, he sat down and 
the cook set meat before him, and he ate, and when he was satis~ 
fed, he sent word to the women’s rooms that they should bring his 
son that he, too, might eat and rejoice. He sent, too, for the cook 
to reward him. But the messenger returned saying that the boy 
could not be found since the morning. Thon the cook came in, 
and Tirmal Naik laughed and said, “ You found me meat when I 
told you that I would eat you if you did not find food that I longed 
for. This is sweet, good food, and when my son hath eaien you 
also shall eat and rejoice, Whence did you get the meat?” and 
the cook said “O Naik! that flesh is the flesh of your son.” 
Thon Tirmal Naik fell backwards, his hands dropped by his sides, 
and the light went out of his eyes. Ho lay like one dead for a 
long while. Then he arose and called for his horse, and they 
brought it. He told them to dye its tail and mane pink, and the 
golden saddle cloth was put on it, and the golden bangle was 
clasped on its knee, and Tirmal Naik mounted it, his sword by his 
side, his leather targe hanging on his back, and. his spear in his 
hand. Waving his hand to his people, who stood wondering 
around him, he rode foroely to tho edge of the great rock that 
projects from the eastern faco of the mountain, and, urging bis 
frightened horse over it, together they sprang outwards, and ao 
Tirmal Naik leaped into death. 
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Own oF THE Wortn’s Wonpers.—In a secluded ravine or glen, in 
a small island that lies in the Indian Ocean, away from the high- 
way of commerce, of travel, and of pleasure, and therefore rarely 
visited, there grows, and bas grown through many ages, a won- 
drous palm tree that may be fittingly ranked amongst the few won- 
ders of the world, It is difficult to fix the time when the fruit of 
the coco-de-mer palm first began to attract the attention of trae 
vellers. Mention appears to have besn first made of it by the 
Portuguese voyagers round the Cape of Good Hope towards India. 
At comparatively rare intervals the coco-de-mer nut was washed 
ashore upon the east coast of Madagascar, the east coast of Africa, 
and occasionally as far north as the Maldive islands. Rarer still, 
it was found floating at sea. All searches for the tree that bore 
the atrange-looking thing having proved unavailing, and as it had 
never been seen in any other part of the world, it is no wonder 
that in those ages some queer legends became attached to it and 
were believed in. Tho commonest and, perhaps, the most natural 
one, assigned the habitat of the coco-de-mer to the bottom of 
the sea. It was believed to be the product of a submarino plant, 
forests of which were thought to be growing at the bottom of the 
Indian Ocean, somewhere in the region of the Equator. The coco- 
de-mor had never beon seon growing on land. Tt had always 
come from, or been met with at, sea, and therefore it was quite 
natural to conclude that it was a native of some part of Father 
Neptune’s dominions. It bore a curious resemblance to an overe 
grown hybrid cocoanut ; hence it was called in French coco-de- 
mer—Anglice, sea cocoanut. The mystery of ages was solved, 
however, when Mahé do Ia Bourdonnais, the Governor of the 
French Possessions in those parts, discovered the Soychelles Ar- 
chipolago. But tho solution of that mystery only gave rise to an- 
other. Here was a group of upwards of 20 islands, 11 of which 
bore a dense vogatation, and yet tho coco-de-mer grow only upon 
two of those islands, and those not by any means tho largest of the 
number. Other islands there were within a distance of a dozon 
miles, and severa] more within 20 miles, and yot this strange plant 
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had elected isle Praslin and isle Cureuse as its domicile, and 
obstinately refused to budge therefrom. More than that, it re- 
sents every attempt to naturalise it elsewhere, and shows that re- 
sentment by refusing to grow and flourish at the rate at which a 
grateful and well-behaved tree should do. Leaving out of the 
question thoso places beyond the seas in which attempts have been 
mado to naturalise it, the coco-de-mer does nut take kindly to the 
soil of any other island in its native archipelago, except those of. 
Praslin and Cureuse; and even respecting these two islands a 
word of explanation is necessary. They are merely divided by an 
arm of the sea about 500 yards wide, and the lay of the land and 
other indicutions go to prove that at one time the two islands were 
one. The French in de la Bourdonnais’s time are said to have 
found Praslin and Cureuse nearly covered with coco-de-mer forests, 
‘but the trees now left standing would not cover one square mile, 
and even those, unique though they he, narrowly escaped falling 
victims to the ignorance and cupidity of the Goths and Vandals 
who inhabit those parts. Happily, however, tho Linnean Society 
heard what was going on, and about 12 years ago moved the Sec- 
retary of State for tho Colonies to stay the hand of the destroyer. 
Fortunately, tho greater portion of the ravine is Crown land, and I 
think it was Lord Carnarvon, then at the Colonial Office, who 
directed that measures should be adopted to prosorve the old treos 
and foster the growth of the young plants, 

And now for a short account of the plant itself, A ripe nut 
falls, or is laid, upon the ground. In two or three months’ time it 
will gorminate and begin to take root, At the ond of a year or 
So it will throw out a spike, which grows to a height of 40 to 
45 inches, is about 1} inches in diameter, round, and sharply pointed 
at the top. This is the future leaf, At the end of another year a 
second spike sprouts and grows close by the side of the first one. 
The second spike does not sprout from the first one, but comes out 
of the ground close by the side of it. As the second grows, the 
first spike gradually und slowly unfolds and expands into a leaf, 
the shape of the loaf of the fan-palm. At the end of the third 
year a third-spike makes its appearance, and, as it grows, the 
second shoot unfolds and becomes the second fan-like leaf of the 
future tree. As the spikes, or, more properly speaking, as the 
Jeav’ hoot, they aro arranged in a clump, so that as they grow 
they assume an all-round appearance. From this account it will 
be seen that the coco-le-mor palm only puts forth one leaf a year. 
As a mattor of fact, it dos not always accomplish that much, for 
trees have been ovcasionally known to go 15 months between 

Bo 
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putting forth leaf and leaf. At the age of from 15 to 30 years 
the plant—it has not yet assumod the dimensions of a treo—is at 
its best from an artistic point of view. The leaf-stalks spring 
straight from the ground as from a common centre, to a height of 
about 10 feet or 25 feat. Then comes the leaf, and a glorious leaf 
itis, At the last-mentioned period—30 years—it will be a mag- 
nificent fan-like structure, 15 fect by 20 fect. Leaves have been 
frequently observed which mensured 18 feet by 25 feet. It can be 
casily imagined what a stately clump of gigantic palm-fans a dozen 
or twenty of such magnificont leaves made—all of them being 
nearly of the same height, eay 20 fect or 30 feet from the ground 
tothe top. This process goes on for some years longer. I know a 
tree that grows in the Government house gardens at Seychelles that,’ 
at the age of 45 years, did not show any perceptible trunk ; the 
leaves still appeared to spring from the ground, though, upon a 
close examination, the solid trunk was found to have~ broken 
through the surface of the earth, The time allnded to was the 
year 1875, and any homeward-bound passenger by the Messageries 
Maritimes Co.’s steamers may land at Seychelles and ascertain for 
himself how much that tree has grown during the last 18 years. 
There will be no difficulty in seeing it. It is not more than 200 
yards from the landing-placo, and the Chief Civil Commissioner, 
Mr. Arthur Barkly—a son of Sir Henry Barkly—does not keop ~ 
the gate of Government house grounds locked against Australians, 
At the age of 45 years the tree in question blossomed, and 4 
then became known that it was a female tree. No coco-de-mer 
palm bears both male and female blossoms. The sex of the tree— 
male or fomalo—is very clearly defined, the blostom of the one 
bearing no more resemblance to that of the other than a horse 
hears toa house. Neither does what is called the “blossom” of 
either bear the least resemblance to a flowor of any known species. 
The fertilising power of a single male blossom is sufficient for a 
small forest of female trees, if tho pollen be artificially conveyed to 
them. ‘Tha male tree only puts forth one blossom at a time, and 
that one blossom retains its fertilising powers for several years. 
The femalo blossom is nearly 12 inches across—1 have seen a male 
blossom 30 inches in length—it has four or five petals about an inch 
and-a-half thick, and it is a shade lighter in colour than thé leaf of 
the tree. Like the blossom of the cocoanut, it springs from the stem 
at the root of a leaf-stalk, and I believe, though I am not certain 
upon that point, that not more than one, or at most two, blossoms 
appear at one time, There are sometimes as many as five or six 
fruit in one cluster, though that is an exceptional number. A 
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full-grown coco-de-mer nut weighs 40 to 45 tbs., and five of such 
would weigh at least 200 Ibs. ‘Tho stall that bears this weight is, 
therefore, not only strong in itself, but it is supported by mecha- 
nical means of Nature's own contrivance. In the underpart of 
the flower-stalk there is a slit, deeply indented. As the stalk 
grows, this slit and indentation become more fully developed, At 
a little distance below the flower-stalk there aprings ant of the 
trunk a thick wedge-liko substance at an angle of about 40 degrees 
with the stem, and as the wedge and the flower-stalk continue to 
grow, the edge of the former meets the indentation and grows 
into it. Thus, as the fruit increases in weight, Nature has pro+ 
vided a powerful natural strut that materially helps to support the 
burden. We now come to a fourth part in connection with the 
covo-de-mer pal, which is, perhaps, the most surprising of all, 
From tho fertilisation of the female blossom to the time when the 
ripe fruit will drop off the tree a period of ten, and sometimes 
eleven, yenrs will elapse. This will not appear very astonishing 
when we recall the fact that this strange tree puts forth only one 
leaf in twelve or fifteen months, that the blossoms appear at still 
more distant intervals, and that these same blossoms retain their 
propagating properties for four or five years, Naturally the 
growth of such trees is slow, and a hundred years, after the first 
few hundreds have passed, make no perceptible difference in their 
height. : 
Let us take a look at the tree in its native glen at Praslin. 

This island lies 20 miles from the island of Mahé, and can he 
seen from the deck of the mail steamer as she rounds St. Ann's 
Island on the way to her moorings in the outer anchorage of Port 
Victoria. On my first visit to Praslin, I went across from Mahé as 
the guest of Captain C—, commanding H. M. S. Flying Fish. 
There was a safe anchorage for the launch inside the reef, and 
we went ashore. A 10 minutes’ walk over an alluvial flat brought 
us tothe mouth of the ravine, and upon arriving there we found-— 
what generally happons in similar casos—disappointment. Tt is 
nearly always so, The Falls of Niagara, for instance, almost inva- 
rinbly come short of the traveller’s oxpectations, But the fault is 
entirely his own, He has formed an ideal standard that not even 
Naturo can approach. It wasso in our case with the ravine. Ono 
had to get accustomed to it, and to think, before its peculiarities 
were understood and appreciated. I have already said that the 
authorities had to interfere a few years since to prevent the utter 
extermination of the coco-de-mer trees. It will, therefore, be easi- 
ly understood that the most ancient of these patriarchs of tho 
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vegetable kingdom are now to be counted by hundreds instead of 
hy tens of thousands. These, the oldest of the species, have attain- 
ed a height of 100 feet, and the stom of tho very tallest amongst 
them is not more 12 to 15 inches in diameter. As the trees in- 
crease in ago, the noble proportions of the leaves diminish, and the 
head of a very old tree presents an undignified appearance. Tho 
leaves appear out of all proportion whan eampared with the height 
of the stem, and a ragged cabbage on the top of a high pole would be 
a fair caricature of a full-grown coco-de-mer tree, The question 
arises, however, when is one of these trees full-grown ? No one can 
tell. Tho most experienced of hotanists can only pronounce those in 
the ravino—the oldest of thom—to be thousands of years old. 
But how many thousands? It is agreed that they may be antedi- 
luvian, but no one can assert that such isthe case. It is a curious 
sensation, though, to sit down and look at ono of these trees, and 
roflect upon tho possibility of its having taken root about the time 
that the Chinese Empire was founded. And why not? A trea 
that can keep one of its leaves alive for a quarter of a century 
must possess an astonishing amount of vitality somewhere. The 
ravine in which the tree grows is also worthy of the strange 
associations connected with it. It is formed by two spurs of a 
mountain which are thrown off in a south-westerly direction. 
The sidos are very steop, and about 500 feet in height in places. 
It is upon these sides, and in the rich bed—about 100 yards 
wide—that the tree grows. There is a footpath running along 
the ridge up one side, across the head of the ravine, and along 
the ridgo on the other side, But that is not the way to seo the 
ravine, The spectator should not look down from the top to the 
bottom, but from the bottom towards the top. In the former 
case he looks upon the tops of the trees for the most part, and 
cannot form the least idea of the gloomy grandeur that lies hidden 
at the bottom of the gorge. There he will find himself in the midst 
of a perfect jungle of young trees (the coco-de-mer is young up to 
the age of a hundred years), the leaves of which roof him in 
overhead, envelop him at midday in a solemn twilight, in the 
midst of which are engendered thoughts, especially if he be alone, 
such as were never begotten in the aisles of the stateliest cathedral 
ever built by human hands. The leaves of the young trees are the 
largest, the thickest and the strongest. A very slight breeze is 
sufficient tomovethem. But the term “rustling of the tree leaves,” 
would be misapplied to them. They have a music quite their own, 
that rises and falls like the dashing of surf upon a reof of coral, 
If, however, any one desires to hear this musio at its loudest, it 
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must be heard when the south-west monsoon blows straight up the 
ravine, and expends its fury upon a hundred thousand of theso 
gigantic fans, anyone of which would form the side, from floor to 
ceiling, of a fair-sized room. To any one who onters for the frst 
time at such a season, the effect is terrific and appalling in the 
extreme. I have been in a storm at sea, and have heard the hea- 
viest surf dashing against rocks, but neither of these convey any 
idea of the crashing, deafening din, noise, uproar—call it what 
you pleaso—to be heard there. On the deck of » ship, in the dir- 
est storm, one can at least see what is going on around. But in 
the ravine all is gloom, in the midst of which can be seen thousands 
of gaint leafstalks swaying about like human arms, and dashing 
the enormous leaves they hold against other leaves nearest them. 
It is a crashing, deafening, furious war of leaves, fighting against 
one another, in a mélée the chief characteristic of which is indes- 
cribable noise and confusion. The bed of the ravine is strewn with 
immense boulders of granite, which at intervals of time have 
rushed headlong down one or other side of the mountain ; and as 
the shrinking eyo glances upwards, whenever an opening is formed 
through the war of leaves, it discerns numbers of other boulders 
apparently only awaiting the merest touch to send them bounding 
after their follows. It requires more than a trifling effort to keep the 
nerves perfectly steady in the midst of such surroundings, albeit 
one’s reason tolls us that the chances are against one of said boulders 
bndging from its place for 20 years to come. From this imper- 
fect, though certainly not overdrawn, description of the coco-de= 
mer ravine, it will be seen that there is something weird and 
uncanny about it, and that, when a strong south-west monsoon 
surges up the gorge and sets the enormous leaves warring against 
each other, the sceno is changed to one of awful sublimity and 
grandeur, Such a place, and a treo with such a history, could not 
fail to produce a deep impression upon ‘the imaginative mind of 
the late General Gordon, who loved to ramble there and specnlate 
upon the past. Special duty took him to Seychelles a faw months 
hefore he entered the service of the Capo Government, and he was 
charmed with everything he saw thero; and he more than once 
expressed his intention of returning to end his days at Seychelles 
when his services were of no further use to the outside world, 
Alas, his days were ended in a place far different in its surround- 
ings. As to whether the tree would ever attain perfection in any 
other part of the world is a question yet remaining to be solved, 
There is not at presert a single coco-de-mer outside of Praslin and 
Cureuso that has attained the age of a hundred years. There are 
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two growing at St, Ann’s, and two or, porhaps, threo at Mahé, 
One of the trees at Mahé is about 70 years old, but it does not 
thrive woll. That one in Government house grounds is more 
lusty, and will be now about 60 years old. One of the two trees 
at St. Ann’s is a malo, and it was in blossom in 1873. I saw 
the same blossom carried away four years after by an officer of 
one of Her Majesty's ships, who had begged it as a curio from the 
proprietor of the tree. ‘The kernel of the coco-de-mer is quite use 
less. If tho fruit is plucked when seven years old, and opened, thé 
shell will be found to contain a thick, white, somi-transparent jell 
like substance. It is rather sweet to the taste, but very insipid. 
The size of the nut varies from 10 inches to 20 inches in length, and 
from 10 inches to 14 inches in breadth. I¢ is enveloped in a thick 
coating of fibre similar to that of the cocoanut. When quite ripa 
the shell is nearly black, and if sand-papered will receive a fine 
polish. I have now by me two of the most perfectly formed epoci- 
mens obtainable. A rough nut may bo purchased at Seychelles 
for four or five shillings. Symmetrically formed specimens are rare, 
and cost from ten to fifteen shillings. A great variety of fancy 
articles is manufactured out of the young leaf, and it was the 
desire to obtain this leaf, which really forms the heart of the plant, 
that led to the destruction of many thonsands of these remarkable 
trees. Had not this Vandalism been checked in time, it is more 
than probable that twenty years hence not a coco-de-mer tree 
would haye been left in the universe.—Melbourne Argus. 


Tue Worxivd or Timser Forxsrs is Ixpia.—Tho system on 
which a vast majority of the Indian timber forests are now 
being worked, is that known as the “Method of Selection Fel- 
lings.” This method of treatment consists in working over an- 
nually a very considerable arca of forest, and felling out here and 
there a certain number of mature marketable trees, which have 
attained the required diameter, and others which are malformed 
or diseased, and would consequently either deteriorate still further 
or perhaps even die before the next felling takes place, This 
methed of treatment is generally supposed to be analogous to 
the French system known as “Jardinage.” Jardinage as applied 
in France is a most excellent method of treatment, and answors 
admirably, ensuring as it does natural reproduction, which is the 
essential point of all rational methods of treatment. The condi- 
tions under which the system is applied in France and India aro, 
however, very different, and it is more than doubtful whethor Jar- 
dinage as now applied to cortain forests in Tndia, is likely to be a 
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success, In forests of protection where the object in view is to 
maintain a continuous leaf-cover, where revenue is a minor con- 
sideration, and where it would be imprudent to open out the forest, 
either for fear of Jandslips, the washing away of the soil, or on” 
account of strong winds, which might cause the total destruction of 
the forest, Jardinage is the only system which could be applied 
with any probability of success, It is in such forests only that 
tho French Forest Department employ the system for the treat- 
ment of timber forests. In Indian forests similarly situated the 
method of selootion fellings must be adopted. In France, forests 
worked on the “Jardinage” system, are, as a rule, forests of pure 
silver fir, pute spruce, or of beech mixed with silver fir and spruce, 
Under the mature trees is generally to be found an advance 
growth of young trees and seedlings of the same species, unaccom~ 
panied by thick bushy undergrowth and grass ; the gap made by 
felling the ripe tree is therefore soon filled up by others of the 
same species, which only required more light and space for further 
development. Under such conditions, provided the number of trees 
felled is not excessive, no danger accrues to the forest, as the 
continuous leaf-cover or canopy is not interrupted, and a regular 
sustained yield and annual revenue can be relicod on. Jardinage 
so applied, is in fact the system of treatment which resombles, 
more than any other, the action of nature in virgin forests, whore 
fires, cattle, and the destroyer’s axe have never entered: tho old 
mature trees being cut down and utilized instead of being allowed 
te fall and rot. In India the method of selection fellings is being 
applied under very different conditions, not only to forests of pro= 
tection, and to pure forests or to those composed of at ihe most 
two or three different kinds of trees, but to timber forests situated 
at comparatively low altitudes where no danger is to he apprehend- 
ed either from winds, landstips, &c., and which contain 20 or 30 
different species of trees. Such forests have, as a rule, beon work- 
al for years. The system of working, if indeed it can be called a 
system, consisted in removing sound mature and, in many cases, 
immature trees of the more valuable species ; and to make matters 
still worse these forests have been subjected to the ravages of fire 
and cattle. In*such forests, therefore, it is not surprising to find 
an almost total absence of seedling re-growth, for the ground is 
often covered with an almost impenetrable matted growth of grass 
6 or 7 feet high, and of bushes and thorny creepers such as 
Helicteres Isora, Acacia pennata, and Casalpinia sepiaria, The 
working plans framed for these mixed forests, containing, for exam- 
ple, such trees as Tectena grandis, Dalbergia latifolia, Pterocarpus 


452 NOTES, QUERIES AND EXTRACTS, 


Marsupium, Terminalia tomentosa and paniculata, Lagerstramia 
microcarpa, Anogeiasua latifolia, &c., generally begin by stating 
that the primary object of the plan is to substitute regular for 
irregular working, to ensure a sustained annual yield, and the 
gradual improvement of the forest. To show how the sustained 
yield can be maintained for the next twenty years or so, tables are 
given showing the number of trees to be felled annually in the 
different compartments and the probable revenue which will be 
realized, the calculations being based on valuations made either in 
selected areas, or over a certain percentage of the area in each 
compartment. Provided tho calculations are correct, a regular 
sustained yield is maintained for a period of 20 years, and a system 
of regular is substituted for irregular working. As only mature 
markotable trees are to be felled, the area over which the annual 
felling takes place is more or less considerable, for the forest may 
be so situated that it would not pay to remove inferior classes of 
trees, In order, therefore, to procure the annual yield, it may be 
necessary to work over 1,000 acres, 

Although the provisions of the working plan concerning the 
number of trees to be felled annually are most precise, prescribing 
as they do the exact number of cubic feet to be taken out, the area 
over which the felling is to take place, the minimum diameter 
below which no sound tree may be felled, the provisions which 
are to ensure natural reproduction and an increase in the propor- 
tion of valuable, over worthless trees, are generally extremely 
vague. Fire protection and the exclusion of cattle, without which 
no working plan would be eomplata, are of course provided for. 
These by themselves might be sufficient, if the Indian forests re- 
sembled in the slightest degree those of France, but as shown 
above, they do not, Teak, for example, requires in the first place, 
a soft pliable soil, accompanied by a considerable amount of mois- 
ture, in order thet the seed may germinate; and even in places 
where an absence of matted roots allows of the seed reaching the 
ground, the carth is often rendered so hard by tho action of fire, 
and the hoofs of cattle, that germination is impossible. If by any 
chance the seed reaches the earth under bushy undergrowth, 
where a loose moist soil permits of germination, the young seed~ 
ling pines away and dies for want of light. If an intelligent ex~ 
ecutive staff could be created, which really took an interest in the 
forests and did not abhor living in them, a general provision in the 
working plan, to the effect that all blanks were to be filled up by 
planting, and reproduction of teak encouraged by the removal of 
undergrowth, &c., in the aren over which the previous year’s an- 
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nual felling took place, some improvement in the forest might rea- 
sonably be expected. Unfortunately, however, an executive staff 
imbued with a love of the forest, and an intelligent interest in their 
work does not exist in Southern India ; for it must be admitted, 
that no occupation is more uncongenial to the native, than the 
work of a Forest Ranger, which, if his duties are to be satisfacto~ 
rily performed, must necessitate a prolonged residence in malari« 
ous jungles, infested by wild beasts. Any general or vague pro- 
visions therofore for the improvement of the forest, which demand 
a certain amount of savoir faire, and allow necessarily more or less 
latitude to the executive officer, are treated as a dead letter. The 
consequence is that working plans, on the mothod of selection fel- 
ings, although framed with the very best intentions, fail to ensure 
the desideratum of good forest management ; they may, and in 
many cases do, provide a sustained yield and regular annual reve- 
nue for a short period of years ; improvement fellings they may 
he, in the sense that they remove and utilise trees which are past 
maturity ; but that they will lead to the total extinction of teak, 
and the more valuable species is more than probable. Another 
mothod of treatment is being applied most successfully under cer- 
tain conditions to timber forests in France, which has the advan- 
tage of working over a comparatively small area annually. As, 
under the system, trees of the same age become grouped together, 
mature trees will, therefore, only be found in one portion of the forest 
at any given time, instead of scattered about over the whole area, 
as is the case in forests treated under the method of selection fel- 
lings. Further, while prescribing the maximum number of cubic 
feot to he removed annually, it states definitely the exact area over 
which cleanings and thinnings necessary for the removal of bushes, 
and inferior growth, and for the gradual development of the young 
trees, are to he made simultaneously with the principal fellings, of 
which the main object is the realization of revenue. This latter 
aystem, where conditions permit, should gradually be substituted 
for the method of selection fellings. The substitution, however, can 
only be gradual, and must extend over a great number of years. 
As the method of selection fellings is the only system which can 
be applied to forests of protection, and as it will of necossity, on 
account of the conditions which exist, be continued for a certain 
number of years in a very large proportion of othor timber forests, 
its execution should be carefully watched, and very definite provi- 
sions laid down for ensuring w re-growth of teak and other valuable 
species. Such provisions should prescribe the area over which 


cleanings and thinnings are to take place annually, and if in addi- 
3P 
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tion to this it be prescribed, that for every mature tree felled, ten 
seedlings are to be planted the following year, future generations 
may see some improvement in the forests of Southern India ; but, 
if on the other hand we are to be satisfied with working plans, 
which aftor ail is said and done, are too often mere arrangements 
for obtaining a guaranteed annual revenuo for a short period of 
years only, and simply suggest improvements, which are never 
carried out, a rapid deterioration of the forests must be the result.” 
—(Madras Mail). 

Canus AND STICKS USED IN THE MANUFACTURE OF WALKING Sticks, 
Umpretta Hawprxs, &0.—Correr.—These sticks are the produce 
of the ordinary or Arabian coffee-tree (Coffea arabica), and are 
brought here from the West Indies, They are very hard and heavy, 
with a light-coloured bark, and hayo but little to recommend them. 

Exony.—Sovera) kinds of ebony are known in the trado as Ceylon, 
Macasear, and flowered ebony, The two former are the produce of 
Diospyros Ebenum, and the latter of a totally different plant, namely, 
Brya ebenus. Tho first is a native of Ceylon and India, and 
furnishes the best true ebony, while the second is a small tree, native 
of the Wost Indies, and is somotimes known as green ebony and 
eocos-wood, somuch used for making flutes, The ebonies furnish 
very choice sticks, which are out from tho solid wood. 

Evca.yrrus,—This, as its name implies, is the produce af Euca- 
Yyptus globulue, botter known, perhaps, asthe blue gum. Tt is a na 
tive of Australia, but has been introduced into many other parts of 
tho world, The supply for the stick trado comes from Algeria. 

Funze.—Sometimes also known as Wary or Gonse (Ulex euro» 
peus)—Tho stoms of this common British plant are, as is well 
known, very irregular in their growth. When they are straightened 
and properly dressed, however, they make extremely protty walk- 
ing and umbrella sticks, and are in great demand. 

Myaut Woon (Acacia homalophylla).—A loguminous tree of Aus- 
tralia, the violet-scented wood of which is well known, and has 
been much used of late in Une manufacture of pipes. The sticks 
are not polished, so as to preserve tho scent. 

Nava Caxns.—This name has been given to the hollow reed-like 
stems of Arundo Donae, the rhizomes of which form excellent han- 
dies for umbrellas and sunshades, ‘They are imported from Algeria. 

Oax (Quercus Robur).—Tho saplings and branches of this well- 
known British tree are much used for walking sticks, and are 


ne Wg have pot in this artiete, not because we agree at all with the writer, but to 
point out-in s future issue, the numerous mistakes and misstatements with’ which 
the articlé bristles—[I’D.} 


NOTRS, QUERIEA AND EXTRACTS, 455 


always in demand. Under the name of Brazilian oak, a stick 
that has met with a very large demand has been known in the 
market for some few years. Lt is corrugated longitudinally, and 
knotted throughout, the knots being especially thick near the 
knob, Though this stick is a great favourite, its botanical origin 
at present is obscure. It is imported fron Bahia, and is sometimes 
known also as Ceylon vine. 

Onanar.—tThe orange sticks, which are imported chiefly from 
Algeria, are probably the produce of other allied species besides 
that of the common orange (Citrus Aurantium). The bark of the 
orange, when dressed and polished, has a bright, greenish colour, 
with white streaks, and makes extremely pretty sticks, for which 
there is a constant demand. 

Onanas, Biack.—This is a distinct product from tho foregoing, 
and is not furnished by any species of Citrus, but by the common 
broom (Cytisus scoparius). The bark has somewhat of the orange 
marking, but its colour is nearly black, as its trade name indicates. 
It is imported from Algeria. 

Patwyna.—These sticks aro out from the solid wood of the 
palmyra palm of India ( Borassus flabelliformis). Two varieties are 
known, black and red, the one with intonse black lines, the other 
with red. The wood is imported from India. [The red must be 
cocoanut wood P—Ep., 7. A.] 

Pewnane Lawysn (Licuala acutifida).—This is a palm, the sap» 
lings of which, with tho roots attached, are imported in consi~ 
derable quantities from Penang, 

Prusnto (Pimenta oficinalis)—A tree common in Jamaica, 
where it is largely cultivated for the sake of its fruits, which are 
the allapico of commerce. For the stick and umbrella trade, large 
quantities of the young saplings are imported from the Weet In~ 
dies, The sticks are valued specially for umbrella handles, in con- 
sequence of their rigidity and non-liability to warp. 

PomnaranatE (Punica Granatum).—Theso sticks come mostly 
from Algeria, whero they are specially cultivated. 

Rasa Canz.—This favourite stick has been known in commerce 
for somo twenty years or more. ° It is imported from Borneo, and 
for a long time after its introduction its botanical origin remain- 
eda mystery. It has, however, since been referred to the genus 
of palms, Eugeiseonia, and probably to the species minor, The 
commercial namo rajah is said to be derived from the fact of the 
dutios paid for its export being claimed by the Rajah of Borneo. 

Rarray.—Under this namo a variety of sticks, apparently the 
produce of different species of Calamus, are known, Thus we 
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have root rattans, white hard-barked rattans, monster rattans, 
miniature rattans, and so on. They are all of a similar character, 
with the scars of tho fallen leaves strongly marked in transverse 
rings. They are the produce of Hastern countries. From the 
foregoing notes it will be seen how extensive arc the resources of 
the walking and umbrella stick trade at the present time, and how 
the forests and jungles of the world are laid under contribution to 
supply tho material. 

The following estimate of the annual imports of some of the 
principal canes from the East here refsrred to will further illustrate 
its commercial importance :— 


Approximate 
‘Description, Country. quantity, 
Bamboos, +» China and Japan, 5,000,000 
Partridge canos, ... China, 2,500,000 
Tonquin canes, ..._ China, 20,000,000 
Malacca,... ~» Bia, 250,000 
Whangee, + Jopan, 600,000 
Rattan, ... «Singapore, + 100,000 
Other Eastern canes, China, &e., we 500,000 

28,950,000 


Besides thoso, the number of various kinds of rattan canes im- 
ported from Singapore and other Eastern countries amount in 
weight to about 1,500 tons, while of sticks other than canes we 
have of olive, myrtle, orange, and various kinds from Algeria, as 
many a8 2,000,000; and of hazel, dogwood, cherry, &c., from 
Austria, Tungury and France, about 3,000,000. Tho total value 
of the sticks in the raw state imported from all countries may be 
estimated at about £300,000.—J. R. Jackson, Journal of the So- 
ciety of Arte. 


Nirrocgy oy Vacrratton.—Having considered in a previous ar- 
tiole Sir J, Lawes’ and Professor J. H, Gilbert’s evidence by direct 
experiment as to whether the highor plants or soils, by the agency 
eithor of micro-organisms or otherwise, fix the free nitrogen of the 
atmosphere, we pass on to consider the various modes of explana- 
tion adduced. 
Gains of Nitrogen a= 
(a). That combined nitrogen has been absorbed from the air, 
eithor by tho soil or by the plant. 
(). That thore is fixation of free nitrogen within the soil by 
the agency of porous and alkaline bodies, 
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(c). That there is fixation by the plant itself. ° 

(d). That there is fixation within the soil by the agenoy of 
electricity. 

(¢). And, finally, that there is fixation under the influence 
of micro-organisms within the soil. 

The balance of evidence recorded is considered, however, by 
the authors te be undoubtedly in favour of the last-meationed 
mods of explanation, aud that unless there be experimental error, 
it is pretty clear that there is fixation in the soil under the in- 
fluence of micro-organisms or other low forms. 

Loases of Nitrogen,—Much of the investigation that has been un- 
dertakon in recent years has been instigated by the assumption 
that there must exist natural compensation for the losses of oom- 
bined nitrogen, which the soil suffers by the removal of crops, and 
for the losses which result from the liberation of free nitrogen from 
its combinations under various circumstances, The loss by orop- 
ping, under the usual conditions of more or less full periodical 
return by manure, is estimated by the authors to be about 20 Ibs. 
per acre. The loss by drainage, however, is much greater, and in 
some cases considerable. There may also, under some circumsten- 
ces, be loss from the soil by the evolution of free nitrogen. Such 
Joss may take place in the manure heap, or in soil very heavily 
manured, as in market gardening. But in ordinary agriculture 
such excessive manuring seldom takes place, Loss may also take 
place when the soil is deficiently avrated. But the balanco of evi- 
dence is against the supposition that there is a constant and consi- 
derable loss by the evolution of free nitrogen from arable soils, 
which are only moderately rich in organic nitrogen, and which are 
fairly drained, either naturally or artificially. 

A compensation for eoil-echaustion——Whether we consider, say 
Lawes and Gilbert, the facts of agriculture generally, or confine 
our attention to special cases under known experimental conditions, 
the evidence does not favour the supposition that a balance is 
maintained by the restoration of nitrogen from the large store 
of it existing in the free state in the atmosphere. Further, our 
origival suil-supplies of nitrogen are, as a rule, due to the accumu- 
Jations by natural vegetation, with little or no removal, over long 
periods of time ; or as in the case of many deep aubsoils, the ni- 
trogen is largely due to vegetable and animal remains, intermixed 
with the mineral deposits. 

‘The agricultural production of the present age is, in fact, so far 
as its nitrogen is concerned, mainly dependent on previous accu- 
mulations ; and, as in the caso of the use of coal for fuel, there is 


458 MOTES, QUERIER AND EXTRACTS, 


not coincident’ and corresponding restoration, so in that of the use 
or waste of the combined nitrogen of the soil, there is not evidence 
of coincident and corresponding restoration of nitrogen from the 
free to the combined state. 

In the case of agricultural production for sale, without restora. 

tion by manure from external sources, a very important condition 
of the maintenance of tho amount of nitrogen in the surface svil, 
or of the diminished exhaustion of it, is the growth of plants of 
various ranges and characters of roots, and especially of legumin- 
ous crops. Such plants, by their crop-residue, enrich the surface 
soil in nitrogen. 
. It is, as a rule, those of the most powerful root-development 
that take up the most nitrogen from somewhere ; and this fact 
points tv a subsoil source. But independently of this, which ob- 
viously might holp to bo only evidence of the necessity of ob- 
taining water and mineral matters from below, in amount com~ 
mensurate with the capability of acquiring nitrogen from the air, 
the experimental results at Rothamsted can leave little doubt that 
such plants obtain, at any rate, much of their nitrogen from the 
subgoil, 

Inherent fertility of soils.—Bearing in mind, however, the very 
large store of already existing combined nitrogen, especially in 
subsoils, it is important to consider in what way or in what degree 
this store may contribute to chlorophyllous vegetation ? 

There is, in the first place, the question whethor-the roots of 
some plants, and especially thoso of certain deep and powerfully 
rooting Leguminosae, whose root-sap is strongly acid, may either 
directly take up organic nitrogen from the soil and subsoil, or 
may attack and liberate it for further change, the nitrogen so be- 
coming moro available-—Gardeners’ Chronicle. 


Forusts, Ramrant ano CrmaT#,—Tho continued cutting down of 
the forests in this section of the country, and the unusual rainfall 
of the present sonson, suggests a few thoughls on the subject of 
forest influence on rainfall and climate. Surely grave responsi- 
bilities rest upon those pretended soientists who can regulate the 
rainfall, the flow of tho rivers and the temporature of the climate 
by cutting down or sotting out treos, as the case may be. 

Here in Now Hampshire, where, in spite of the fearfal warnings 
and the positive predictions of terrible droughts through the 
speeches and writings of weather experts, we have cut down and 
destroyed much timber and wood, yet in September, 1888, we had 
10°97 inches of rain, and in October it also poured down upon us 
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in immense quantities. At the West, however, strange as it may 
appear to these scientists and woather regulator, where there has 
been moro forests planted, according to statistics, than there has 
ever been on any other part of the globe, we have advices of 
terrible droughts prevailing throughout the summer of 1888, 
Last year the West suffered greatly for want of rain, and in Sep- 
tember of the same year we people of New England had but °80 of 
an inch of raintall. 

I have been over the State of New Hampshiro to a considerable 
extent, yet 1 am ignorant as to whom the guilt should be charged 
for setting out such a number of trees since September, 1887, as 
to increaso our rainfall in 1888, from the 82 of an inch last year 
to 10°97 inches this year, or 7°51 inches above the annual average 
of e term of years.” Tho papers inform us that it is relatively as 
wet and cold this year in old England as in New England, while 
it is unusually hot and dry in the South and dry in the West. 
Ben Jonson wrote something as follow :— 

Of all the ills which human life endures, 
How fow are they which kings ean cause or cure? 

Far otherwise is it in the case of our friends, the tree theorists 
and weather regulators ; to judge by their publications and orations, 
most of the ills to which human life is heir lies within their juris- 
diction. If any one doubts this statement let him turn to the 
North American Review of recent date, and learn from one of these 
scientists how much of the earth has already heen mado a desert, 
and see how soon at the present rate of forest. destruction the 
wholo earth will be one vast Sahara. The picture is one of the 
most appalling desolation, and one which, according to the scien- 
tists, may be entirely avoided by growing forest trees. 

In theory it seems true that one may shake the solar system by 
stamping upon the earth, Man may to a greater degree modify 
the climate and possibly affect the rainfall by his operations in 
agriculture and forestry, yet I fail to find proof of such supremacy 
over the subject as many thoorists claim. 

Lot us look af a few sound practical facts with a historical back- 
ing. Plymouth Colony, Mass., was settled on the easterly side of 
what 1 take to be the largest forost on the globe at the time, and 
again, by the Atlantic Ocean, According io modern theory, how it 
should have rained upon the poorly-housed head of our Pilgrim 
fathers and mothers! What were the facts? The first fact which 
was recorded in Plymouth Colony was held to pray for rain. Let 
us quote again from history, to see what effect this vast forest had 
upon the rainfall in Plymouth Colony. 
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I give a list herewith of the droughis the colony endured, also 
a list of the subsequent droughts in the same section of the 
country, as published in the early records and subsequent papors. 
Recorded as above, I find the number of successive days without 
rain in the year 1621 to have been 24; in the summer of 16380 
there wore 41 successive days without rain; in the summer of 
1657, 75 days ; in 1692, 80 days ; in 1674, 45 days ; in 1680, 81 
days ; in 1694, 62 days ; in 1705, 40 days; in 1715, 45 days; in 
1728, 61 days ; in 1780, 92 days ; in 1741, 72 days ; in 1749, 108 
days; in 1755, 42 days j all succossive days without rain. 

In the summer of 1762 wo have a remarkable record of 123 | 
successive days without rain ; in fact, there was no rain from the 
first of May to the first of September, and many wore obliged to 
send to England to import from that country their supplies of hay 
and grain to sustain life. In the summer of 1801 there were 32 
suceossive days withont rain ; in 1802, 23 days ; in 1812, 28 days; 
in 1856, 24 days ; in 1875, 26 days; and in the summer of 1876 
we have a record of 27 successive days without rain, 

Those facts are certainly very suggestive, and are perhaps as 
reliable as the fanciful theories evolved in the brains of weathor 
and forestry scientists —Joun D. Lyway, Exeter, N. H., in 
American Cultivator. 


Woon MANvraorures IN THE PunJap.—An interesting monograph 
on wood manufactures in the Punjab, drawn up by Mr. M. F, 
O'Dwyer of the Civil Service, has been published by order of the 
Government of that Province. Mr. Fanshawe, the Officiating 
Secretary, remarks on the historic fact that before the British oc- 
cupation the demand for articles manufactured from wood was 
very limited even in buildings, carved doors and windows were 
confined to the houses of the well-to-do, and the furniture was 
scanty. It is, therefore, satisfactory tp find that the native work- 
ers in wood have been able to meet the considerable demand of 
European and native customers which has sprung up under our 
yule for furniture, carriages and carts, and is able to supply the 
requirements of a population growing in wealth and civilization. 
The principal supply of timber comes from Kashmir, the Native 
States of the Punjab, and Afghanistan. Of this imported timber, 
the deodar is the most costly. It is half the price of Burmese teak 
in Bombay, but it is double the cost of pine and other woods 
brought down the rivers into the Punjab. Tho shisham and the 
tin are indigenous trees, the wood of which is as costly as deodar. 
‘The former resists the white ant, and it is mentioned that a cubic 
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foot of it weighs 68 pounds when green, The shisham is found 
in the Himalayas at a height from 2,000 ‘to 3,500 foot, and is 
cultivated universally on the plains. The wood is hard and of 
great durability. The colour of the heart-wood is dark bay ; it is 
used for furniture, boat-building, and camel-saddles and the like. 
Seeing that this wood is obtainable in the Punjab at half the price 
of toak, it onght to attract tho attention of Mr. Wimbridgo and of 
builders in Bombay. Tho consumption of timber in the Punjab 
shows a tendency to decline, owing to tho increased uso of steel 
sleepers on the railways and of iron rails for carrying roofs. The 
value of the imported timber other than firewood isa little over 
ten lakhs. Tho foreign trade has got into tho hands of monopo 
lists, and there is a genera! complaint that wood is getting searce 
and dear, Nevertheless, the Forest Department has some three 
lakhs worth of timbor loft on its hands, showing that the high 
price is not due to scarcity of the raw material, In Simla the 
timber trees are being extirpated to supply fuel to the summor 
capital, but in the Punjab generally the supply is more than equal 
to the demand, the walnut alono being difficult to obtain, The 
carpenters form a caste numbering 84,000, Tho village carpenter 
lives from hand to mouth. He is paid for repairs in kind, and 
for new work ho receives from 3 to 5 annas a day, His tools aro 
of native manufacture ; there are ten of them, the cost of which 
is from Rs, 15 to 30. With theso he makes tho plough, the cost of 
which is not moro than Rs, 9-12, a yoke for Rs. 1-12 anda 
harrow for Rs. 2-8. A rico-husking machine costs Rs. 5, and a 
cotton-cleaning machine Rs, 1-12, The cost of a Persian wheel 
is Rs, 40 to 50, and that of a sugarcane crusher Rs. 45, As Mr. 
O'Dwyer remarks, these prices do not afford a large field for 
.competition by machines of greater efficiency and improved con- 
struction, The attempt to introduce a machine of superior type 
has only proved a commercial success in tho case of sugar-cane 
crushers. The export of wheat from the Punjab has, in doubling 
tho prico of grain im tho local market, doubled the rato of wages 
for all kinds of work, We leave to the political economists the task 
of reconciling this coincidence with the orthodox thoory that the 
rate of wagos is not appreciably influenced by the rise and fail of 
the price of food, hut depends upon the supply of labour in the 
market. The wages of a carpenter at Delhi range between 3 an- 
nas and one rupoo per day. ‘Tho Panjab carpenters, if they are 
forbidden to copy European designs—which thoy are genorally 
asked to do—can turn out very pretty things, Two workmen from 
the province are employed at the instance of Mr. Kipling at the 
Bq 
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Kensington School of Art, There is a small but growing export 
trado in wood carvings. This class of work has not as yot made 
itself known in Bombay, where wood-carving, once so flourishing, 
is now a decaying art.— Bombay Gazette. 


Tue Sprouriva or Szeps.—We take tho following condensed 
summaries “On the influence of certain conditions upon the 
Sprouting of Soeds,” from the July Bulletin of the Agricultural 
Experiment Station, Cornel University, Ithnea, N.Y. 

Influences of constant and variable temperatures.—Different re 
sults are obtained from the same sample of seeds under different 
variations of temperature, of which the daily mean is essentially 
thesame. Sprouting takes place more quickly under an essentially 
constant temperature of about 74° than under a lemperature ordi~ 
narily variable, which gives about the same moan. Reapidity of 
sprouting is particularly marked in beans and peas. As the mean 
temperature becomes lower, rapidity of sprouting becomes slower, 
Greater rapidity of sprouting does not appear to be correlated 
with greater percentage of total sprouting. Constant temperature 
of the degree here mentioned, does not appear to give greater 
percentages of sprouting ; at least, the variation in this reapect 
between the constant and variable temperature is no greater than 
that which is usually obtained from tests conducted under identical 
conditions. In the seven tests with boans, however, there is an 
average gain of 5 por cent. in favour of those under constant tem- 
perature. y 

Influences of different quantities of water upon sprouting The 
quantity of water applied to seeds under test may make a remark- 
able difference in the results. Sprouting is decidedly more rapid 
in tests which receive less than the usual amounts of water given 
in green-houses. This is markedly the case in all the tests, with’ 
the exception of threo indifferent and comparatively unimportant 
instances. Percontago of sprouting is much greater, as a rule, in 
the drier tests. The addition of water sbeve the amount to keep 
the earth simply moist, is injurious. The wide differences be- 
tween the results of the wet and moist tests are not necessarily 
due to the rotting of the seeds in the wet tests, This is shown in 
the tests with cucumber seeds, in which the drier tests gave similar 
or even smaller totals than the wet tests. . 

Influences of the soaking of seeds before sowing.—Great gain in 
rapidity of sprouting, counting from the time of plantipg, may be 
expected as a rule, if seeds are previously soaked in water ; and 
the longer tho seeds are soaked, within reasonable limits, the 
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greater is usually the gain in rapidity of sprouting. This faot is 
interesting, in faco of the experience that vory profuse watering 
after sowing gives an opposite result. This gain in rapidity of 
aprouting in soaked samples is really fictitious, however, inasmuch 
as germination actually begins in the soaked sceds before the dry 
samples are sown. In truth, the soaked seeds are sown carlier 
than the dry ones, If this advance in period of sowing is added to 
the date of sowing of the dry seeds, it will be found that dry seeds, 
as a rule, sprout fully as early as soaked seeds, and many times 
much earlior. Total amount of sprouting does not appear to be 
influenced by soaking. Similar results are not to be expected from 
all species of plants, 

Ingluences of character of soil upon sprouting.—Variations in 
results of testing may sometimes be expected in conssquence of 
character of soil in which the tests are made. In the present 
instance, two reaults in potting soil as compared with tests in 
sand, appear to be due to the greater amount of water held in the 
earth, causing the seeds to rot. The results may, therefore, be 
studied in connection with thoso upon the influence of varying 
amounts of watering. 


Taz Cuntivation of Grass.—Government having lately sano- 
tioned the discharge of the grass-cutters of the Batteries at 
St. Thomas’s Mount as an experimental measure, and substituted 
the issue of hay in its place, a new industry prosents itself 
to the public, but more particularly to that class already engaged 
in agriculture. It is a recognised fact among practical horsemen 
. all the world over that domestic or stable horses do better on hay 
than on green grass. In no country in the world is daily cut 
green grass given to horses except perhaps in India. This is not 


from choice but necessity, The cultivation of hay in India cannot . 


be said to be novel. The late Genoral Ottley and Doctor Pritchard 
both proved the fact that first-class hay can be cultivated, and, 
though they mado it pay as an industry, the selling price, Rs. 40 
to Rs. 60 per ton, was in excess of the time-honoured grass-cutter 
method : hence it did not find favour with the public. ‘The yearly 
losses by anthrax among Government horses, caused by grass- 
cutters’ grass, and incontestably so proved, has forced the State to 
alter its method of foraging. In Bengal, the North-West, and 
the Punjab, raths are being formed and fenced for the growth of 
natural grasses ; in some cantonments parade grounds are con- 
served and cultivated on the lines laid down by the late Sir 
Herbert Macpherson. It is a mistake to suppose that only culti- 
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vated Hurdie, Cynodon Dactylon, can be made into hay. There are 
numerous other grasses abounding in Southern India that cure 
into good, sound and nutritious hay, In this connection I recom+ 
mend those interested in the question of hay culture as an industry 
to got Mr. T. J. Symond’s book on Indien Grasses, published by 
Mosers, Higginbotham and Co., Mount Road. I seo no reason why 
every horse-owner should not feed his horses on hay in preference 
to green grass ; the difficulty hitherto has been its scarcity and high 
ruling prices. We have only to look at the sewage farms at 
Madras and the parks to know what can be done. Given the 
samo conditions—sun, moisture and manure-—I see no reason 
why any acre of good ground (with facilities for irrigation) in any 
part of South India should not yield from Rs. 40 to Rs. 50 per 
year. From fivo to six crops can, under favourable conditions, 
be secured in a yoar, I foel sure if this industry were once 
established it would oxtend, a supply would be created, and not 
only would horse-owners benefit, but the poor starved cattle would 
secure during the arid months some nourishment, and disease 
would be more or less prevented. As regards the natural or 
uncultivated grassos, a good fence is ahsolntely necessary, The 
coarse grasses from time to time must be rooted out, and an 
occasional dressing of manure would improve the quality and 
quantity. —Madras Mail. 


Forestry anp Tim CHaMpers or Commenck.—At the conclud= 
ing sitting of the annual meeting of the dolegates of the Cham 
bers of Commerce of the United Kingdom, held on Thursday 
morning at the Hotol Métropole, under the presideney of Colonel 
H.C. Hill, M.P,, Mr. Harper, Southampton, moved a resolution 
in favour of the establishment of an English School of Forestry, 
and, in doing so, said that this country was almost the only 
civilised country in Europe which had no established school of 
forestry. The ago of iron, it was true, had to some extent, super= 
sedod timber, but still the necessity for forest cultivation existed 
in the intorest of the country and of commercs. Such a school as 
that which he advocated might be established at a very small cost, 
something like £5,000 a year, and the result in a vory short time 
would be considerable profit from the extended cultivation of forest 
trees. Sir John Lubbock, M.P., in seconding tho motion, said he 
hoped it would commend itself to the tmanimous approval of the 
Associated Chambers, but there were two objections which were 
sometimes raised to the proposal. Tho first was, that forestry was 
a matter which ought to bo left to privato onterpriso, Ho was 
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always anxious that wherever practicable matters of commercial 
interest should be left to private enterprise, but forestry was a 
subject in which it was absolutely necessary that the Government 
should rendor assistance. ‘The second objection was that, after all, 
this was not a forest country. This was not correct, because they 
had in Great Britain and Ireland 2} million acves of woodland, 
and the difference betwoon baving those acres well managed and 
badly managed would pay the cost of tho instruction advocated 
over and over again, There were also millions of acres in Scot- 
Jand and Ireland which might be planted with forest trees with 
great advantage. So far from having a small intorest in the 
juestion, he thought there was no country which had a greater 

terest in the training of young men in sehools of forestry than 
this. In advocating a forest school he did not mean that any new 
institution should be created. Tho committee upon which he sat 
avoided committing themselves to any definite proposition of that 
kind, because they felt that such a school might he well added to 
some of the existing institutions. Thore wasa growing difficulty 
in providing for all our young men, and under the circumstances 
it was a great pity that whenever foresters wore wanted for India 
or the Colonies it should be necossary to take gentlemen trained 
in foreign schools. ‘The resolution was adopted unanimously. 
Limber Trades Journal. 


Fort axp Fopner Reserves iv Mapras.—The importance of 
the formation of Fuel and Fodder Reserves along Railway lines 
Inving frequently beon mooted hy the Government of India, the 
Government of Madras called upon Mr. A. W. Peet, the Acting 
Conservator of Forests, Northern Circle, to supply the necessary 
report upon tho subject. Mr. Peet sent round a circular to all 
Collectors, except Ganjam and Vizagapatam, to draw the particu- 
Jur attention of the District Forest officers to it, and to inform them 
that the principal idea in view is for the supply of fuel and fodder 
for military purposes, and not engine fuel for railways. The 
following is the substance of their reports :—The District Forest 
Officer, Kistna, stats that thore aro two railways in his district, 
Bollary-Kistna State Railway and Nizam’s State Railway, both 
of them being under construction. Along the first-named line 
the reserved lands and proposed reserves cover an area of 5,000 
acres. Tho condition of the hills and lands is good, and witha 
little care and foresight a good deal of fuel and fodder could be 
raised. With regard to the Nizam’s State Railway the areas 
available are about 50,000 acres. The condition of this portion 
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is even better than the other, being capable of great improvement 
as to the production of fuel and fodder. The Collector of Cuddapah 
states that the Madras Railway possesses about two miles of eleven 
reserved forests between Bulapolle and Chegar river, and that 
ample provision has been made for the purpose along this portion. 
The Collector of Kurnool reports that the Bellary-Kistna State 
Railwey Branch is tho only lino in the district, and it passes 
through the forests of the Yerramalais and Nallamallais. The 
selection of reserves in the former has not been completed, but 
most of the available lands in the Ramallakot taluk and lying near 
tho railway stations have already been proposed as reserved forest. 
Three hundred acres of waste land containing small babul trees 
and adjoining Taggali station, and 200 acres of Yeppi growth near 
Malkapuram station, might be taken up for the supply of fuel. 
As an almost inexhaustible supply of fuel and fodder could be 
had from the Nallamallai bills at Gazulapalli and Diggomitta 
stations, the Collector hardly thinks it of any use taking up any 
more land supply ag fuel and fodder reserves besides those already 
mentioned, The Collector of Bellary states that since the receipt 
of the circular certain areas along the line have been selected and 
proposed for reservation. The Collector of Anantapore records that 
there are seven reserves along the railway line running between 
Tadpatri and Guntakul, and that there are no moro roserves 
available for reservation along this line, 


Errect or Manone ox Frurr.—The chemical composition of fruit 
can he changed by the fertilizers applicd tv the trees and vine 
producing them. It has been found that the quality of fruits can 
he greatly improved by the judicious application of fortilizers, and 
that the percontage of sugar contained in them can be largely in- 
creased. The increase obtained is more marked in the case of. 
wild fruits. Professor Goessman performed some vory interesting 
experiments in this direction, Several Concord grape vines and 
several wild purple grape vines were sot in pots and fertilized at 
the rate per acre of 450 pounds of dissolved bono black, contain 
ing 12 por cent. of soluble phosphoric acid and 180 pounds of 
nitrate of potash, containing 45 per cent. of potassium oxide and 
18 per cent, of nitrogen, 52 pounds of soluble phosphoric oxide 
and 22 pounds of nitrogen. One-half of the fertilizers were ap- 
plied in the outturn and the othor half in the spring. Three 
years after the application of the fertilizer an examination of the 
fruit was made and compared with that of fruit from the same 
kind of vines on land which had not been fertilized. It was 
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found that the sugar in the Concord grapes from vines unferti- 
ized was 13°89 per cent., while that in grapes whose vines had 
been fertilized was 15-48 per cent. The sugar in the wild purple 
grapes from vines unfertilized amounted to 8:22 per cent., while 
that in grapes from fertilized vines of the same kind was 13:67 
per cent.—a very remarkable increase, ‘The most notable change 
of tha mineral elements noticed in the grapes was an increase of 
potassium oxide and decrease in the calcium oxide. ‘Those oxperi- 
ments indicato that there is a wide field for oxperimentation for 
the improvoment of the qualily of tho fruits by the skilful applica- 
tion of fertilizera, Tho quality of apples grown upon trees that 
are well fed with all the fertilizing elements needed is decidedly 
superior to that of apples raised upon trees which have not been 
fortilizod. “ We have implicit faith in the truth of the above 
theory,” says “Southern Planter.” This theory is the explanation 
of what most men have seen in fruit raised on a farm, and what 
all fruit mon practise upon in selecting land for orchards. Like 
flowers, fruits, especially apples, are apt to have their colour depend 
greatly on the constituents of tho soil. It is an old recipe for 
deepening the color of roses to apply charcoal. We have seen it 
apparently succed. All fruit men know that the Wine Sap, a deop 
red apple, is botter and redder in the deop red clay of Piedmont 5 
and its colour and superior flavour on the red foot-hills of the 
southern slope of tho Bluo Ridge may bo attributable to the iron 
in the soil and the potash in the rocks, We believe that it is this 
which makos the peaches and grapes of these high, gravelly 
foot-hills more delicious in flavour and brighter in colour than those 
of lands with quartz rocks. In Virginia, at least, there is a well- 
dofined difference in the colour and flavour of the fruit in different 
localities, and these differonces are as plainly indicated as the 
chemical differences in the soils of the different localities. For 
the production of wine, the quantity of sugar is the most import- 
ant consideration. — Pennsylvania Farmer. 


TREATMENT oF Swampy Sors,—It is passing strange how little is 
made of natural advantages in Indian agriculture. The Nilgiri 
swamps, ovon after three-quarters of a century of occupation, are 
ina state of nature. Some few are worked for peat, an unpopular 
description of fuel, where there is so much cheap firewood avail. 
able. Others are conserved as feeders to our springs of water, a 
function they would perform equally well, if not better, if drained 
and cultivated. Within the station a few swamps are converted 
into market gardens, and in a season of drought these are smiling 


ras 
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fields when all around is parched up. But the aren so utilised is 
very limited. The soil of peat swamps is surfeited with vegetable 
matter in a condition not soluble, and therefore not assimilable as 
plant food, rather injuring than benofiting the crops grown, The 
proper treatment of such soils must depend upon an intimate ac- 
quaintanco with their chemical constituents, but methods of popu- 
Jar treatment are not theless known and can be applied. It is in 
omitting to adopt such, that the agriculturist shows a want of 
enterprise. Liming tho soil is the best method of setting free its 
valuable mineral and organic constituents and rendering them 
available as plant food; lime is slow in its action. It imitates 
nature in its processes, and is therefore the safest and best agent to 
omploy, but it is exponsive. ‘There is a speedier means of dong 
the same thing, ono less efficient but cheaper, namely, burning. 
It is doubtless wasteful, for the liberation of nitrogen is almost 
instantaneous, and valuable matter is driven off in too great quan- 
tity; but peaty and clayey and stiff soils have an abundance of 
this clement, and can afford to lose a good deal without forfoiting 
their character for fertility. Of course, burning ean only be done 
in small sections, but systematic treatment will in time ensure its 
benefit to the whole field or a large portion of it. Burning has, more- 
over, a mechanical effect in preparing tho soil for more ready and 
complete aeration, which nature will perform. ‘This is now facil- 
itated by turning over the sods with a spade, and allowing them to 
disintegrate and crumble away by the alternate action of heat and 
cold; but the operation is only partially performed, as the spade is 
not carried deep enough down, and the result, with imperfect 
drainage, is unvariably a water-logged field that causes vegetation 
to sickon and droop. The importance of drainage is, we think, 
understood by the ryot. Swamps at the commencement of culti- 
vation are parcelled into fields by drains hardly 18 inches deep, 
and of scarcely sufficient gradient to admit of the water flowing 
off; and even these shallow drains are afterwards allowed to silt 
up and choke the flow, the best of the hill-side cultivation running 
on to the swamps, and remaining there a loss all round.— South 
of India Observer. 


TRANSPLANTING.—No tree can be taken from the ground, says 
O. L. Williams in Pennsylvania Farmer, without more or less 
mutilation of tho roots. In most cases thia is very severe. When 
a root is cut, bruised or broken, nature immediately sets to work to 
repair the damage, and heal the wound. This is done, as any close 
obuurver may notice, by callus formations, or a deposit over the 
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wound of a soft and spongy bark. Now this healing process pro- 
gresses much more rapidly during the winter and spring months 
than at any other season of the year. Ihave seen raots nearly 
half an inch in diameter, which being cut off smoothly in the fall 
wore almost entirely healod over by spring. From these callused 
wounds, rootlets will start sooner and more rapidly than from any 
other point. Of this fact, there need be no doubt, as every planter 
of any considerable experience must have observed time and again, 
Now if wounds callus over during the winter, and if rootlets 
start more readily from the soft and spongy bark at these points 
than elsewhere, is it not evident that the fall-dug and fall-planted 
treo has a decided advantage over the tree dug and planted in the 
spring? I should remark right here, that often, or perhaps gene- 
rally, the leaves and branches of a (res planted in the spring will 
begin to show signs of growth before the fall-planted, but this does 
not prove that it is doing better than the other. Why not? Be- 
cause a tree that is cat down will often do that, but it makes no 
root, and the root is the life of the tree, Again, every tree in being 
transplanted receives a check upon its vitality. The fall-planted 
treo recovers to a great extent from the check before the spring 
planted receives its chock. Ono great point in planting a troo is 
to place the roots in a perfectly natural position, and to get the 
earth firmly among them, filling every particle of space. Now 
evon if this matter has been carefully attonded to, it is still more 
thoroughly accomplished by the action of the frost and the springs 
rains. Such a treo sets firmly and needs no staking. A tree thus 
planted is in its proper place at the proper time in the spring to 
begin its scason’s growth whon other vegetation starts, and ninety- 
nine times out of a hundred this is weeks before the spring planted 
tree is dug. I would not have anyono think that I intended to 
convey the idea that spring is not a propor time to plant frait 
trees. Spring is a proper time, but it is not the only time or the 
Dest time if my observation is worth anything. Now I have had 
my “ parley,” and have givon some of the reasons why I profor fall- 
planting, yet I expect to keep right on selling fifty to one hundred 
trees in the spring to one in the fall, because people are bound to 
stick to it that the reason ho advises this plan” (fall-planting) “is 
that he may sell in the fall nothing more or less.” 


Tr» Bamnoo Inpusrry iw Eurorr.—tThis industry, which ori- 

ginated in Great Britain, is now developing also on the Continent. 

Several Dutch firms have commenced the manufacture of bam- 

boo furniture, which can be made very cheaply in Holland, as 
Sa 
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her Indian colonies abound in the raw material. That the art of 
making graceful ornaments and household articles of hambao has 
made rapid progress in Holland was quite recently shown at a 
special exhibition of artistic furniture hold at Haarlem. Two or 
three manufacturers are now exporting their goods to France, 
Germany and England.—Indian Engineering. 


Iypra-nusseR Inpustay or Urrer Burma—The trade in this 
commodity was first brought to the notice of the Local Govern- 
ment so far back as 1870, and its export to the Lower Provinces 
did not commence till 1873, when the monopoly was leased under 
the Burmese King to Chinese firms, who superintended the works. 
The sale then averaged from Rs. 90,000 to 1,00,000, but under 
the present régime, the annual outturn is improving, and the in- 
dustry becoming more important. The forests producing Indin- 
tubber occupy an oxtonsive Kachin district north of Mogoung, 
and stretching east acrose the Chinese border, and the importance 
of this industry was first reported by Me, Warry of the British 
Consular Service in China. The Kachins were at first extremely 
Jealons of interference with their trees ; and although they at first 
mado a mistake of over-puneturing them, they are more careful 
now, Trees may even, at the present time, be seen punctured to 
the tenderest branches, but they do not appear to be drained to 
the extent of half their yielding power. Mogoung is the central 
town of the industry ; four-fifths of the annual supply is brought 
in there by the Kachins in the employ of the Chineso lessees ; the 
remaining is purchased by agonts on the spot. The practice is for 
the lessees to make liberal advances to the Kachins to meet their 
expenses during the collecting season ; and when the produce is 
brought in, the refund is made by selling the rubber to the man- 
ager at half the market value. The Kachins, asa rule, are not 
very honest in their dealings, as they generally place atones inside 
tho rubber balls to obtain a better weight, but botter inducements 
lately are bringing in purer rubber to the market. It has also 
been found that the travelling agents of the lessees are very 
dishonest in cheating the producers by decroasing the weight as 
much as 60 per cent., and as the Kachins have no standard weight, 
these agents benefit considerably, Before the British occupation 
transit of rabber was subject toa tax by the chieftains of the different 
States through which the commodity passed, generally 10 per cent., 
ie, ten balls were given for every 100 conveyed, but now things 
have changed, and an ad valorem rate of 10 per cent, on the value 
is charged. The Kachins are very particular as to the rights of 
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extracting the rubber from their forests ; and, as an instance of 
this, some 200 Chinese labourers were brought in by the lessees 
two years back, with the result that the Kachins started burn- 
ing the forests and driving ont the intruders. ‘The trade is now 
yearly flourishing, and the revenue derived is increasing + the 
produce of the past year was 2,834 bags more than the previous 
one.—Indiun Engineering, 
Tae Cocoanut Pata.——From a very interesting brochure on the 
cocoanut palm, which has recently been published at Madras by 
Dr. Shortt, formerly Surgeon-General in the Madras Army, it 
appoars that when George Herbert wrote :—~ 
“The Indian nut alone 
“Ia clothing, meal and trencher, drink and can, 
“ Boat, cable, sail, and needle, all in one,” 
he was not taking postic license, for the cocoanut palm supplies 
man with starch, sugar, oil, wax, wine, resin, astringent matter, 
edible fruit, fibrous tissue (coir), ornaments, utensils, food for 
cattle, clothing, &c. It grows best in an alluvial and loamy soil on 
the sea-shore, and when about 80 trees are planted to an acre, 
It is indigenous to India, but grows throughout the South Seas 
and in Brazil. It has boon estimated that there are 280,000,000 
teoes in full bearing in the world. In South America there are 
1,000,000 acres under the cocoanut palm, in Ceylon 500,000, and 
in British India 480,000 acres. Tho export trade of Ceylon in all 
cocoanut products is worth £800,000 por annum. A single tree 
in India is put down as being worth a rupee a year, omitting the 
profit from the fibro and from the green and dry fronds. Taking 
bearing and non-bearing trees together, the average number of 
nuts produced is abont 100. A large number of trees are bled for 
“toddy,” tho sap which comes from the flower spathe, and which 
when fresh has a pleasant, sweatish taste, but obtains a sharp acid 
taste after being kept a few days and allowed to ferment. If kept 
Jongor it passos in to the various stages of fermentation of spirits 
and vinegar, Tb is generally used for yeast and is also boiled for 
“sugar. The onter akin is used for fuel when dry, or is cut into a 
substitute for serubbing-brushes, The shell of the ripe fruit is 
hollowed out by filling it with salt water and burying it in the 
sand for a time, when the kernel rots and is washed out, and the 
shell can then be used as a vossel, It is sometimes beautifully 
carved into cups, bottles, lamps, ladles, &c. The kernel or flesh js 
often cut into the shape of flowers or fruit, and worn in the hair or 
formed into garlands for the neck by the Hindoo women. The oil 
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is much used for making candles, and, owing to the chemical 
changes which take place, is called stearino, and is also, after treat- 
ment, used as hair oil. The wood of the tree is turned to great 
vaviety of purposes, for it is hard, durable, and looks woll. It is 
known as porcupine wood, and is used for voneering. The hard 
stem is converted into drums, gutters, water-pipes, boats, rafters, 
walking sticks, Ge, It tales a high polish so us ta respruble agate, 
and is supposed to last 50 years. The roots aro masticated by the ° 
natives with betel as a substitute for areca nut. Insects, rats, 
squirrels, a kind of cat and dog, and a flying fox all do much 
damage to the tree or fruit. In ten years the trade of the Madras 
Presidency alone in cocoanut produce amounted to about 816 
lakhs of rupees, the nuts producing 145, the kernels 127, the oil 
306, and the coir fibre 237 lakhs. Dr. Shortt adds that the name 
cocoa is a contraction of Macaco, the Portuguese word for monkey, 
which seems to have been applied to it because of the supposed 
likeness of the ond of the nut, with its black scars, to the face of a 
monkey.—Madras Mail. 


Gurra-pencna Leaves as Roor T1-Rs.—Theso impregnated leaves 
are mostly intermixed two or three-fold in a manner that their 
fibres cross each other. By this means a thin clastic wooden plate 
of great power of resistance is formed, which always retains its 
original form, ‘and, on account of the firmness of the sticking 
material used, is neither affocted by the chango of temperature nor 
weathor, and may even be exposed for a considerable time to boil- 
ing water without effecting a seperation of the leaves. But for 
the purpose of still further strengthening their power of endurance, 
their onter side is spread over with tar, and further covered with 
a layer of warm asphalt, hardened by impressed small gravel, 
whereas the inner side is protected against tho risk of fire by the 
addition of a non-conducting matter. The advantages of this style 
of roofing consist in the thinness of the plate, compared with the 
necessary application of ordinary zinc roofs, as woll as in the 
lighter weight. Whereas, for example, a card-board roof, which 
was hithorto considered as the lightest, weighs, including the * 
material for fastening, 38 Ths, per square motre of roof surface, the 
gutta-percha or India-rubbor plate, prepared as above described, 
has a weight of only 14 Ths. per square metre. As the plates are, 
moroover, very large, thero is no need of any further protection, 
and they aro merely nailed down upon Iaths placed at a propor= 
tionate distance from each other ; there is consequently a consider+ 
able saving of both labour and cost, and yet the gutta-percha 
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roof can be used without support for a comparatively long surface, 
because its power of resistance against prossure or breaking is 
most romarkable.—India-rubber and Gutta-percha Journal. 


Manure ror Grarz Vires—Good stable manure thoroughly 
rotted is the best invigorator for grapes ; whother organic fertilizers 
are best for health and longevity of the vine is another question. 
Application of bones to the grape border is of the greatest import- 
ance, as careful examination of the roots will prove, Ground or 
broken hone is preferable to the material in an unbroken condition, 
as it allows of a more ovon distribution and hastens disintegration. 
Vine roots, however, will push a long distance in a straight line to 
obtain this much-coveted food. Some years since in removing a 
vine it was found that the roots on one side were much stronger 

* than the others, and curiosity as to the cause instigated a careful 
search for the extremities or feeding rootlets. After several feet 
‘had been uncovered, the bones of a dead animal were unearthed, but 
they were so complotely covered with a perfect network of small 
fibres as to be almost indistinguishable. These rootleis had pene- 
trated into avery arack or inequality of the bones, which evidently 
had been of great service as food for the plant. Beyond question 
iron in the soil is of great benefit for colouring the fruit. Iron 
filings and turnings answer an excellent purpose, and the effect 
may be noticeable the first season after application. Above all 
else the sweepings of a blackemith’s shop have given excellent 
resulis, as we then secure manure in a concentrated form and of 
a variety of constituents ; tho horse-droppings, hoof-parings, iron- 
filings, &c., combine to form a powerful fertilizer. Perhaps no 
other plant is more quickly benefited by the contents of the 
wash tubs every week. I¢ is a mild solution of potash, and appears 
to be greedily absorbed at once, A plentiful allowance of wood- 
ashes forked in the oil in spring pays well in the crop of fruit. 
It may not destroy mildew on the foliage as some claim, but it 
will certainly invigorate the plant—New York Tribune. 


Coooantt Burrer.—The trade in cocoanut butter, unknown a 
year ago, has assumed during the pnst few months dimensions 
which may fairly be described as extraordinary. The discovery 
that the cocoanut contained 2 nutritious fatty substance admirably 
adapted as a substitute for butter was made in 1888 by a practical 
chemist at Ludwigshafen, near Mannheim, in the Rhine country. 
This chemist, Dr. Schlunk, found on analysis that the milk of 
these nuts contains some 60 to 70 per cent, of fat and 28 to 25 per 
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cont, of organic substances, of which 9 or 10 por cent. is albumen, 
Liebig had long before this discovered the value of cocoanut oil or 
fat, bot did not susceed in gatting fram it anything tka « butter 
substitute. The credit of this discovery belongs exclusively to Dr. 
Schlunk. The new butter made under his process is found to con- 
tain on analysis 0°008 per cent. of water, 0:006 per cent. of mineral 
stuffs, and 99:9932 per cent. of pure fat. It is pleasant to the 
taste and smell, is of « clear whitish colour, somcthing betwoon 
our buffalo butter and the tinned article imported from France, 
and can be sold at considerably less than half the price of ordinary 
butter. It is described as singularly free from acids, easily diges- 
file, and incormparubly healthier and better as an article of diet 
than the cheap poor butters and oleo-margarines with which the 
European and American markets are flooded. The nuts required 
in this new industry aro imported from India into Germany, where — 
the largest cocoanut butter factories are in operation in steadily 
increasing numbers, and supplies are also obtained from the South 
Sea and Coral Islands, Arabia, the coast countries of Africa and 
South America, One firm alone in Germany is now turning out 
between 3,000 and 4,000 kilos. of butter per day, the bulk of which 
is exported to Ameriez, where already a large demand for the 
artiole has sprung up. 


A NeWLY-DiscoveRED DuTY or Forest Orricers!—Althongh 
the Burmah Forest Department has existed for some thirty years 
in the Lower Province, and in the Upper Province since its an- 
nexation, it has done nothing to improve the sanitation of the 
malarious districts, which causes fearful mortality among the 
officers in the Government sorvice, Tho Departmont is manned 
‘by a large number of educated gentlemen, who have received a 
scientific training in Europe, where, especially in Italy, steps have 
been successfully taken to ameliorate the indifferent climates of 
cortain localities by planting and draining; and it is nothing but 
fair that the Forest Officers in Burmah should devote their atten- 
tion to this important subject. The Eucalyptus has been known to 
improve feverish climates, and has boon successfully tried in Algeria 
and Italy. Thero is no reason why experiments should not be made 
with it in the malarious districts in Burmah. Thon there is tha 
common sunfiowor plant, which is said to possess similar virtues, 
and this could easily be tested by distributing a fow pounds of 
seed to the police stations. Besides its medicinal properties, the 
leaves of the plant are useful as fodder, while the seeds give out 
good oil for burning purposes, It would stimulate the Burman 
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to extend the cultivation by-and-by. But unfortunately the For- 
est Department does not concern itself with any other branch of the 
administration except that of producing revenue. It is a well- 
known fact that the number of officers and men who have been 
killed or wounded in Burmah during the last fow years, large as it 
is, is very small compared to those who have fallen victims to the 
deadly climate of the Province, Order and peace have now been 
restored, and tho local Government would do well to turn its at- 
tention to the health and comforts of its employés, and with a 
little care and attention render the towns in the interior as healthy 
as Rangoon itself is—Rangoon Times. 


A susetrTUTE FoR CoaL.—Petrole is the name given to a manu- 
factnred suhstitute for coal made hy a firm in Minneapolis, and 
is the direct outcome of the scarcity of fuel, which has retarded 
the birth of manufacturing industries in that city, and, in fact, the 
whole North-West, It is made from sawdust, the residuum of 
crude petroleum, and a number of other ingredients, which are 
not made known by the inventors, The residuum of petroleum is 
mixed with the other material,and is heated in a large sheot- 
iron tank to 400 deg. Fahrenheit. It is then run into a mixing 
machine, where it is thoroughly mixed with the sawdust, and is 
afterwards carried by means of a chute to a heavy press, where it 
is subjected to a pressure of 1,000 pounds to the square inch, and 
moulded into blocks 10 inches long, 4 inches wide and 8 inches 
thick. Jt is claimed for this new fuel, which has been suecess- 
fully tested, that it is cheaper, and its results as satisfactory in 
every way as coal,—Jndia-rubber and Guttapercha Journal. 


Catnzsz Fioating GARDENS.—In a recent number of the China 
Review, Dr. Macgowan deseribes the manner in which floating 
fields and gardens are formed in China, In the month of April 
a, bamboo raft 10 feet to 12 fect long and about half as broad is 
prepared. Tho poles are lashed together with interstices of an 
inch between each. Over this o layor of straw an inch thick is 
spread, and then a coating 2 inches thick of adhesive mud taken 
from the bottom of a canal or pond, which receives the seed. The 
raft is moored to the bank in still water, and requires no further 
attention. Tho straw soon gives way and the soil also, the roots 
drawing support from the water alone. In about 20 days the 
raft becomes covered with the creeper (Zpomo:a reptans), and its 
stems and roots are gathered for cooking. In autumn its small 
white petals and yellow stamens, nestling among the round leaves, 
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present a very pretty appearance. In some places marshy land is 
profitably cultivated in this manner. Besides these flonting vege- 
table gardens there are also floating rice fields. Upon rafts con- 
structed as above weeds and adherent mud were placed as a flooring, 
and when the rice shoots were ready for transplanting they were 
placed in the floating soil, which being adhesive and held in place 
by weed roots, the plants were maintained in position throughout 
the season, The rice thus planted ripened in from 60 to 70, in 
place of 100, days, The rafts are cabled to the shore, floating on 
lakes, pools or sluggish streams. These floating fields served to 
avert famines, whether by drought or flood. When other fields 
were submerged and their crops sodden or rotten these floated 
and flourished, and when a drought prevailed they subsided with 
the falling water, and while the soil around was arid advanced to 
maturity, Agricultural treatises contain plates representing rows 
of extensive rice fields moored to sturdy trees on the banks of 
rivers or lakes which existed formerly in the lacustrine regions of 
the Lower Yangtsze and Yellow River.—London Times. 


A New Antiseptic Panyrr.—Messrs. Stohmann and Treusein of 
Hamburg have taken ont a patent for o preparation called Car 
bolineum avenariua, composed, it is said, of various septic substances, 
which, it is affirmed, when applied to wood as paint (the colour 
being a fine walnut) does not stop up but impregnates the pores, 
and thus preserves even unseasoned wood, In the railways in 
Germany its value when applied to sloopers and other underground 
wood-work, as well as to wooden buildings, rolling stock, &c., is 
recognised. In South America also the efficacy of Carbolineum 
avenarius, in protecting timber from whito ants, has been proved. 
Wo quote the following :—* Two boards cut from one and the same 
piece of pine, one of which for the sake of oxperiment was painted 
with Carbolineum avenarius, and the other left unpainted, were 
buried, and after a lapse of three years dug up and examined, 
Tho result was that the wood to which tho Carbolineum avenariys 
had been applied showed no signs of decay, whilst the other was 
found to be in a rotting condition.” This is much like “ Kyaniz- 
ing,” with which Dr. Hlliott tested two pieces of wood with similar 
results. It might be worth the while of our railway authorities 
making a trial of the Carbolineum paint, which seoms to be used 
for railway sleepers, as woll as for timber required in ship-build. 
ing. Besides its presorvative qualities, it is said to be a good 
disinfectant.—Indian Agriculturist. 
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Borter From Cocoanuts.—Consul Monaghan of Mannheim, in 
one of his reports, gives an interesting account of cocoanut butter, 
a fatty substitute for butter, which is now displacing olec-margarine 
and genuine butter in Germany. The practicability of making a 
substitule for butter from the meat of the cocoanut was discovered 
by Dr. Schlunk, chemist of Ludwigshafen. It has been manu~ 
factured for a year at Mannheim. The daily production is 3,000 
kilograms of butter, which sells from 13c. to 154c. per pound. With 
real butter at from 25c. to 35c. a pound, the cocoanut imitation 
grows rapidly in the public estimation. It is of a clear colour and 
agreeable to the taste. The poor use it on their tables in place of 
tho genuine article, bat those able to be fastidious use it chiefly for 
cooking purposes. It is free from the acid so often found in real 
butter and ig more wholesome. As it is free from the snspicion 
that attends butter made from the milk of cows affected with 
tuberculosis, it is mach to be preferred to some kinds of butter in 
the market.—Englishman. 


Cryton Forest Derartuest.—The Ceylon Government contem- 
plates issuing rules for the working of the Forest Department, 
whereby the respective spheres of responsibility of the Govern- 
ment Agent and the Conservator of Forests will be defined with 
more precision. 


Cavusy oF sPoNTANEOUS Combustion Iv Hay,—An interesting 
discovery in regard to the heating of hay is reported to have been 
made by Professor Cohn, the celebrated Breslau botanist. As the 
result of a series of exhaustive experiments, he has found that the 
heating of masses of damp hay to a temperature, resulting in 
spontaneous combustion, is caused by fungus. He first examined 
the thermogenous action of the Aspergillus fumigatus, a plant 
having an evil reputation for causing illness, and which occasions 
the heating of sprouting barley. Through the breathing of the 
small germ—that is to say, through the combustion of the starch 
and other coal hydrates, which are changed by diastatic fermenta- 
tion into maltrose and dextrine—an increase of temperature to 
about 40 dog. C. follows, when the germs become stiff and heated, 
a condition in which they soon die. A heating of the germs to 
over #0 deg. U. takes place only when the fermentation activity 
of the Aspergillus fumigatus sets in, and this exhibits its highest 
development and action in teniperature above blood heat, in which 
stata it rapidly consnmes the coal hydrates. Of all the actions of 
the fungus, and these are of an extremely manifold character, this 
868 
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only: tap the trees, but the surviving ones are too young to yield 
much, as they take some 40 years to become fall grown. Grafting 
has been resorted to for inereasing thoir number. Each gutta tree 
has now a permanent owner who taps it only twice a year.— 
Indian Agriculturist. : 


Drsarrorrstina Tris Woontanns vor MaTon-MAKING PURPOSES. 
—The woods and surroundings of the Vale of Avoca, county 
Wicklow (immortalised by Moore in his “Sweot Valo of Avoca”), 
have been purchased by an English Match Company. The vast 
area of timber included in the purchase extends from Ballycooge 
Steps to Castlemacadam Chureh. The proprietor, Mr, Butler, 
of Bray, has completed the dead of purchase for £6,800. The 
company will start a large eaw-milling concern by converting the 
mill premises owned by the executors of the late Mr. John Kinsella 
to suit their requirements. They have four years in which to 
disafforest this property. It is expected that.this company will 
extond their operations to other parts of Ireland. 

Ganpnen’s Process or Preservine Trmper.—We have had a 
great many schenies for the preservation of timber against the 
destructive agencies which our variable climate entails, and, though 
sevoral of them havo reached the desired result, it hes beon ata 
cost which has practically shut them out of the market. Damp is 
one of the chief enemies to combat; what is termed “between 
wind and water” is where the rot first takes place ; and to over- 
come this has been the study of scientists for years past. As we 
observed, not only must the soft timber for outside use be rendered 
impervious to damp or other destructive agencies, but it must be 
done at a price which will enable it to successfully compete with 
the harder and more resinous woods, which are said to be able to 
resist decay in their natural stato, 

If there wore any cheap process of kyanising the softer kinds 
of fir timber to render thom insect proof and resist damp, there 
would be no occasion to resort to the costly woods for their Insting 
properties ; but from the numerous failures that have attended the 
experiments made in endeavouring to arrive at this result the task 
ovidentiy is no easy one. In these pages we have frequently had 
occasion to draw our readers’ attention to wood preserving, but 
amongst the many systems or methods of making timber, if not 
exactly everlasting, at any rate capable of resisting decay, that 
have come under our notice, we know of none that surpasses what 
is known as the “ Gardner process.’ This has now been used ex- 
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tonaively in Glasgow and other large manufacturing contres for 
some years past, and is admitted by those who have seen it tested 
to fulfil all the requirements which, for some yeara, railways and 
other large companies have been endeavouring to acquire. It 
renders the wood thoroughly seasoned and damp-proof, besides 
making it capable of resisting the teredo and white ant. In fact, 
timber passing through the various stages of the “Gardner me- 
thod ” will be found to contain all the elements of seasoned wood 
capable of defying dry rot, and four times the density of ordinary 
wood. Samples wero submitted to us for our inspection of timber 
used for piles which had been preserved in the ordinary way, ag 
well as some that had been proserved by the Gardner method, in 
which the strength of the latter was shown in its being as little 
affected by the pile-driver as stone would be, while the old creosoted 
picces wore partially crushed by the continued action of the driving. 
This alone would be sufficient test of its superiority over other 
methods. Tho efficacy of the Gardner system is exemplified in 
more ways than one, but chief amongst others is extraction of the 
sap, and, after the timber is thoroughly seasoned, by no means a 
tedious affair, the substitution of a powerful preservative or intense 
poison, which adds to its density, and makes it totally impervious 
to rot or decay, This is one of the most simple but perfect systems 
aver brought to the notice of the scientific world, and it cannot 
fail to be universally adopted as its merits become better known. 

We shall not attempt any lengthened description of the whole 
of the processes of this valuable method, but briefly they consist of 
five, four of which aro alternative, J 

The ordinary modes of seasoning timber, such as cutting up, 
stacking (sometimes for years), stoving, &e., only dry the sap, 
without getting rid of its solids. In this state the sap readily 
recovers its moisture on exposure to damp, &c., and fermentation 
follows, its spores spreading dry rot with deleterious odours all 
around, as may be always observed in old buildings, and too often 
in comparatively new ones also. 

The Gardnerizing process No. 1 consists in seasoning timber by 
completely dissolving tho sap (chemically), without injury of any 
Kind to the fibre of the wood, and thus freeing its pores from the 
fermentable albumenoids, &e., with their accompanying dangera. 

No, 2 is an additional protection against decay. After the 
romoval of the sap as above described, it is in many cases advis~ 
able to fill the vacant pores of the wood with a preserving fluid, 
giving it e positive protection for exposed situations, or for places 
where dry rot has become firmly rooted and aggressive. 
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Process No, 2 consists in permeating tho cleared-out pores with 
aatrong solution of borax under atmospheric pressure, and thus 
rendering it insoluble either in fresh water or salt. 

No. 3 process is to render the wood non-intlammable. The 
timber after chemical scasoning (No. 1 process) can, by this pro 
cess, be rendered perfectly non-ignitable without injury to its 
strength or natural appearance. Tha value of this quality for tin- 
bor building, &c., needs no comment. 

No. 4 consists of impregating the wood with poison. This 
lattor process is highly essential for timber to be used in hot coun- 
tries, India, the Cape, &ec. When woodwork of any kind is ex- 
posed to the attacks of the Teredo navals, the Limnoria terebrana, 
the white ant, &c., chemical seasoning should be followed by 
process No. 4, which impregnates the empty pares with a strong 
solution of corrosive sublimate (bi-chloride of mercury). This 
most powerful poison is then rondered insoluble in water, fresh or 
salt, as it would otherwise Le soon washed out of the timber. 

No. 5 consists in creosoting the Gardnerized timber after chem- 
ical seasoning. Redwood will take 20 ths. and even good solid 
pitch pine (not eapable of ordinary creosoting) has been made to 
take as much as 12 ths. of oreosote per cubic foot. Any less 
quantity can, however, be used, as may be required. 

The entire management of the Gardner process of preserving 
wood is in the hands of Mesers, Wilson & Watson, Mr. Watson 
having given a great deal of time and attention to bringing this 
system into the metropolis, and introducing it to engineers and 
contractors. The process will be carried on at the extensive 
premises of the Woolwich firm, whore tanks and all applianoes are 
erected for the purpose. Every convenience for such work will 
be found at Woolwich, and the advantages of such splendid river- 
side promises cannot be over-rated. Facilities for the transport 
of the preserved timber to every part of the world are afforded in 
the magnificent wharves of Messrs. Wilson & Watson’s premises 
at Royal Dockyard Wharf, whero there is a granite frontage of 
500 feet ; with steam cranes and every appliance for the despatch of 
goods by water, and we consider better adapted premises could 
not be selected on the whole of the Thames for carrying on exten- 
sive works of this kinds, 

In addition to the other advantages there is plenty of sawing 
power, besides a vast yard stored with wood of all kinds, both 
Bnglish and foreign, with all the modern steam appliances, and 
overboad gantries for conducting an immense business. ‘Timber 
can be cut from the rough log into any dimensions required, placed 
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in the tanks to undergo. the seasoning and preserving process 5 
and, after the operation, is in a fit state to be sent to the Cape, 
India, or any other part of the world in a state to resist the decay- 
ing or destroying influences that those climates may bring to 
bear upon it, as wellas to defy the attacks of marine insects, or any 
other of the wood-destroying inseuts of those hot regions. 

From Mr. Watson’s large connection amongst engineers, con- 
tractors, and railway companies, coupled with his knowledge and 
long exporience of wood preserving, and the energy he has shown 
in bringing the “ Gardner process” before the trade, we look with 
confidence to the latter system occupying a prominent position 
as a wood seasoning and preservative method of dealing with tim- 
ber of any description. Its simplicity alone would recommend it; 
efficacious, but not costly, there is every invitation to have timber 
so treated, even for ordinary housebuilding, from a sanitary point 
of view, as the wood so impregnated would resist infection if in 
contact with drain pipes, &e. 

There is none of the complicated machinery in connection with 
the process of preservation that. has generally attended other 
methods which have heen dealt with in these columns, and the 
“ Gardner process” looks likely to hold its own in the field of com- 
petition which seems to regulate everything now. 


Patayra Traaer.—We have repeatedly advocated in this journal 
a more extended cultivation of the palmyra palm, and have point- 
ed out how many useful purposes may thereby be served. We 
have been inclined to lay the greater stress on this recommenda 
tion, because, owing to many causes, there has of late years been 
an absence of effort to replace by planting the vast number of 
these tress which have from time to time been destroyed, either 
in the course of road extension or for the sake of the price which 
can be obtained for their timber for construction purposes, locally 
and for export. It is not, perhaps, gonerally recognised that this 
timber is possessed of a strength surpassing that of nearly every 
other wood, A good many years ago now, very full experiments 
were made by Mr. Byrne of the Public Works Department to test 
the relative strength of the varied descriptions of timber either 
grown in, or imported into this island from abroad. The modus 
operandi of these experiments was as follows :—From the soundest 
wood obtainable, pieces 2 feet long and of a square inch in sec- 
tion were cut. These were supported in such a way that each 
piece tried hada bearing of one inch at either end. A special 
hook of iron exactly fitting on the section, and so made that the 
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trial weight applied hung exactly below its centre was placed on 
the wood, and from this was suspended gradually increasing 
weight until the breaking point was reached. The result was to 
establish the fact that palmyra was possessed of a pre-eminence 
in strength even over tho finest procurable specimens of Moul- 
mein teak, and, indeed, beyond that of any other of the several 
woods experimented with. Wo have heard it stated that the 
fracturing of the palmyra was attended by a curious circumatance 
which would doubtless add a value to the use of it for con-— 
structive purposes, It invariably gave audible warning of ap- 
proaching fracture some little time before finally yielding. As is 
the case with all palms, the structure of the timber is composed of 
independent fibres, these being embedded in a sort of pith which 
hardens as the tree approaches maturity until it acquires almost 
the density of the fibres themselves. These last, in the case of 
tho palmyra palm, look exceedingly like magnified elephant hairs. 
They are unbroken in their courso from the top of the tree to 
the root, and are laid spirally with a slow twist throughout their 
whole length. Some of these fibres are naturally weaker than the 
others, and in every case some of these broke during the experi- 
ment cited with a loud and short report some time before the mass 
of them gave way. From this cause it is always possible to learn 
when timber is being unduly strained before the final rupturing 
factor is reached, so affording a warning which might in very 
many presumable cases prevent serious accident. 

In the southern parts of Ceylon this timber has been but little 
used, for it is comparatively searce within them ; but in the north 
af tha island it has for conturies been used for roof and bridge 
construction almost to the entire exclusion of any other timber, 
Tho old Dutch residences of Jaffna bave roofs framed with it, and 
unsupported by trusses, of a span which is quite unknown in 
practice among us here in the South. The adoption of such un- 
supported space is, of course, to be condemned, as the outward 
thrust upon the walls is yery dangerously increased ; but the fact 
that roofs conatructod of them have stood safely for a century 
and more evidences how great is the strength of palmyra and how 
lasting its high qualities are. For purposes for which additional 
strongth beyond that obtained from single scantlings is desired, 
such as the bearers of bridge platforms, &c., two or more such 
ecantlings are trenailed together, and if these be of sound timber 
and are closely joined they are as free from internal decey as any 
beam of other timber cut from the sulid can be, There is, how= 
ever, one disqualification to this timber which to some extent 
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militates against its employment for certain purposes, and that is 
that it cannot be employed with iron in connection with it. There 
scoms to be a mutual reaction between this metal and the timber. 
Tron nails insorted in it rapidly waste away, while at the same 
time the fibre of the wood around them decays; so that a very 
few months suffices to loosen the attachment by such nails. 
Trenailing—or trennelling, to employ the usual term,—has there- 
fore always to be resorted to, because of this mutually antagon- 
istic action. 

But on the other hand, no wood known to us so successfully 
resists the attack of white ants as does palmyra—always supposing 
that matured wood is used. It does not, as does jack, contain an 
acid which is repellent to the taste of those destructive insects, 
Dut it simply resists their attack by the hardness of its fibre and 
its structure generally. In a country therefore like Ceylon, in 
qhich timber of nearly ovory kind soon sucoumbs to the ravages 
of the white-ant, this timber must be exceptionally useful for 
constructive purposes. The same qualification would make it 
admirably adapted for uso as railway sleepers, were it not for the 
repugnance it exhibits against contact with metal. For ages past 
the high qualities of this timber have been duly appreciated in 
Southern India, and thero has existed a large export trade of it 
from the ports of the Jaffna peninsula to those of the Madras 
provinces. We have before suggested that the food products of 
this tree, tho value of its leaves for thatching, and the many other 
useful purposes which it serves during its life,—purposes which 
have been the theme of Tamil poetical effusions,—might well 
direct the attention of onr Forestry Department to its cultivation 
in many localities unsuited to ordinary forest growth. ‘The high 
value of it asa timber producing tree should surely be a further 
and strong inducement to the Government to extend its cultivation. 
Altogether, as an economic question likely to affect the future of 
our timber supplies, our Forestry officers should, it seems to ns, 
make every effort to propagate its growth, for it will fourish in 
soils and under conditions of climate which are inimical to the 
growth of any other tree known to us. 


